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Figure 1a
Variable Heavy Chain DNA

3076_VHIA (SEQ ID NO: 1):
CAGGTGCAATTGGTTCAGTCTGGCGCGGAAGTGAAAAAACCGGGCAGCAGCGTGAAAGTGAGE
TGCAAAGCCTCCGGAGGCACTTTTTCTTCTAATGCTATTTCTTGGGTGCGCCAAGCCCCTGGGCA
GGGTCTCGAGTGGATGGGCAATATCTGGCCGATTTTTGGCACTGCGAATTACGCGCAGAAGTTT
CAGGGCCGGGTGACCATTACCGCGGATGAAAGCACCAGCACCGCGTATATGGAACTGAGCAGC
CTGCGTAGCGAAGATACGGCCGTGTATTATTGCGCGCGTAATGGTTATCTTGATACTAATACTTA
TATTGATTATTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA

3078_VH3 (SEQ ID NO: 2):
CAGGTGCAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAG
CTGCGCGGCCTCCGGATTTACCTTTTCTGATTATGCTATGTCTTGGGTGCGCCAAGCCCCTGGG
AAGGGTCTCGAGTGGGTGAGCGCTATCCGTTATGATGGTAGCAATACCTATTATGCGGATAGCG
TGAAAGGCCGTTTTACCATTTCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGC
CTGCGTGCGGAAGATACGGCCGTGTATTATTGCGCGCGTTATTATTCTGGTATTTATCAGCATAT
TGATTATTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA

3081_ VH3 (SEQ ID NO: 3):
CAGGTGCAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAG

CTGCGCGGCCTCCGGATTTACCTTTTCTTCTTATGCTCTTCATTGGGTGCGCCAAGCCCCTGGGA
AGGGTCTCGAGTGGGTGAGCTCTATCTCTGGTCTTGGTAGCACTACCTATTATGCGGATAGCGT

GAAAGGCCGTTTTACCATTTCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGCC

TGCGTGCGGAAGATACGGCCGTGTATTATTGCGCGCGTTATCATTATGAGTATCATTATTTTTCTT
CTGGTTTTGATAATTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA

3085 _VHIA (SEQ ID NO: 4):
CAGGTGCAATTGGTTCAGAGCGGCGCGGAAGTGAAAAAACCGGGCGCGAGCGTGAAAGTGAGC
TGCAAAGCCTCCGGATATACCTTTACTGGTTATTATATTAATTGGGTCCGCCAAGCCCCTGGGCA
GGGTCTCGAGTGGATGGGCTGGATCTTTCCGAATGGTGGCTCTACGGGTTACGCGCAGAAGTTT
CAGGGCCGGGTGACCATGACCCGTGATACCAGCATTAGCACCGCGTATATGGAACTGAGCAGC
CTGCGTAGCGAAGATACGGCCGTGTATTATTGCGCGCGTGGTAATATTTTTATTTTIGATTATTGG
GGCCAAGGCACCCTGGTGACGGTTAGCTCA

3086_VH3 (SEQ ID NO: 5):
CAGGTGCAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAG
CTGCGCGGCCTCCGGATTTACCTTTACTTCTTATTATATGCATTGGGTGCGCCAAGCCCCTGGGA
AGGGTCTCGAGTGGGTGAGCTATATCGATTCTTCTGGTAGCTCTACCTATTATGCGGATAGCGTG
AAAGGCCGTTTTACCATTTCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGCCT
GCGTGCGGAAGATACGGCCGTGTATTATTGCGCGCGTCAGCTTATGCCTTTTGGTGGTTATTTIG
ATGTTTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA

3087_ VH3 (SEQ ID NO: 6):
CAGGTGCAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAG
CTGCGCGGCCTCCGGATTTACCTTTTCTTCTTATTATATGAATTGGGTGCGCCAAGCCCCTGGGA
AGGGTCTCGAGTGGGTGAGCGGTATCTCTGGTGATCCTAGCAATACCTATTATGCGGATAGCGT
GAAAGGCCGTTTTACCATTTCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGCC

TGCGTGCGGAAGATACGGCCGTGTATTATTGCGCGCGTGATCTTCCTCTTGTTTATACTGGTTTT

GCTTATTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA
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Figure 1a (Continued)

3088 VH3 (SEQ ID NO: 7):
CAGGTGCAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAG
CTGCGCGGCCTCCGGATTTACCTTTTCTTCTTATGCTATGAATTGGGTGCGCCAAGCCCCTGGG
AAGGGTCTCGAGTGGGTGAGCGGTATCTCTTCTTGGGGTAGCTCTACCTATTATGCGGATAGCG
TGAAAGGCCGTTTTACCATTTCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGC
CTGCGTGCGGAAGATACGGCCGTGTATTATTGCGCGCGTGAGGATGGTTCTTATATGACTGATT
ATTTTGCTTATTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA

3089_ VH2 (SEQ ID NO: 8):
CAGGTGCAATTGAAAGAAAGCGGCCCGGCCCTGGTGAAACCGACCCAAACCCTGACCCTGACC
TGTACCTTTTCCGGATTTAGCCTGTCTTCTGATGGTATGGGTGTGGGTTGGATTCGCCAGCCGCC
TGGGAAAGCCCTCGAGTGGCTGGCTCTTATCGATTGGGATGATGATAAGCGTTATAGCACCAGC
CTGAAAACGCGTCTGACCATTAGCAAAGATACTTCGAAAAATCAGGTGGTGCTGACTATGACCAA
CATGGACCCGGTGGATACGGCCACCTATTATTGCGCGCGTTTTAATTGGTTTTATCGTCTTGCTT
TTGTTAATCCTGATGTTTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA

3101_ VH2 (SEQ ID NO: 9):
CAGGTGCAATTGAAAGAAAGCGGCCCGGCCCTGGTGAAACCGACCCAAACCCTGACCCTGACC

TGTACCTTTTCCGGATTTAGCCTGTCTACTTCTCGTGTTGGTGTGTCTTGGATTCGCCAGCCGCC
TGGGAAAGCCCTCGAGTGGCTGGCTCATATCGATTGGAATGATGATAAGTATTATAGCACCAGC

CTGAAAACGCGTCTGACCATTAGCAAAGATACTTCGAAAAATCAGGTGGTGCTGACTATGACCAA
CATGGACCCGGTGGATACGGCCACCTATTATTGCGCGCGTGAGGATCGTCTTCTTGGTGGTTAT
GGTTATGATGTTTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA

3102_ VH4 (SEQ ID NO: 10):
CAGGTGCAATTGCAAGAAAGTGGTCCGGGCCTGGTGAAACCGGGCGAAACCCTGAGCCTGACC
TGCACCGTTTCCGGAGGCAGCATTTCTGGTAATTATTGGTCTTGGATTCGCCAGGCCCCTGGGA
AGGGTCTCGAGTGGATTGGCGATTATCATGGCTCTACCTATTATAATCCGAGCCTGAAAGGCCG
GGTGACCATTAGCGTTGATACTTCGAAAAACCAGTTTAGCCTGAAACTGAGCAGCGTGACGGCG
GAAGATACGGCCGTGTATTATTGCGCGCGTGAGCAGTATCATTGGGGTCTTGCTTGGACTGGTT
TTGATAATTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA

3127_VHS (SEQ ID NO: 11):
CAGGTGCAATTGGTTCAGAGCGGCGCGGAAGTGAAAAAACCGGGCGAAAGCCTGAAAATTAGCT
GCAAAGGTTCCGGATATTCCTTTTCTACTTCTTGGGTTGGTTGGGTGCGCCAGATGCCTGGGAA
GGGTCTCGAGTGGATGGGCATTATCGATCCGGATATTAGCTATACCTCTTATTCTCCGAGCTTTC
AGGGCCAGGTGACCATTAGCGCGGATAAAAGCATTAGCACCGCGTATCTTCAATGGAGCAGCCT
GAAAGCGAGCGATACGGCCATGTATTATTGCGCGCGTTATCTTATGGGTCTTGGTTATGATGTTT
GGGGCCAAGGCACCCTGGTGACGGTTAGCTCA

3128 VH2 (SEQ ID NO: 12):
CAGGTGCAATTGAAAGAAAGCGGCCCGGCCCTGGTGAAACCGACCCAAACCCTGACCCTGACT

TGTACCTTTTCCGGATTTAGCCTGTCTTCTTCTGGTATGTCTGTGTCTTGGATTCGCCAGCCGCC

TGGGAAAGCCCTCGAGTGGCTGGCTCGTATCTATTCTGATGATTCTAAGTCTTATAGCACCAGCC
TGAAAACGCGTCTGACCATTAGCAAAGATACTTCGAAAAATCAGGTGGTGCTGACTATGACCAAC
ATGGACCCGGTGGATACGGCCACCTATTATTGCGCGCGTGCTGCTCATTGGAATGGTCCTCTTT

TTGATGTTTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA
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Figure 1a (Continued)

3129 _ VH3 (SEQ ID NO: 13):
CAGGTGCAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAG
CTGCGCGGCCTCCGGATTTACCTTTTCTAATTATTCTATGAATTGGGTGCGCCAAGCCCCTGGGA
AGGGTCTCGAGTGGGTGAGCTATATCTATGGTGGTGGTAGCTATACCTATTATGCGGATAGCGT
GAAAGGCCGTTTTACCATTTCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGCC
TGCGTGCGGAAGATACGGCCGTGTATTATTGCGCGCGTCAGGCTGGTATGTATTTTGATGTTTG
GGGCCAAGGCACCCTGGTGACGGTTAGCTCA

3130_ VH4 (SEQ ID NO: 14):
CAGGTGCAATTGCAAGAAAGTGGTCCGGGCCTGGTGAAACCGGGCGAAACCCTGAGCCTGACC
TGCACCGTTTCCGGAGGCAGCATTGGTTATTATTGGAATTGGATTCGCCAGGCCCCTGGGAAGG
GTCTCGAGTGGATTGGCCATATCTCTCGTTTTGGCTCTACCAATTATAATCCGAGCCTGAAAGGC
CGGGTGACCATTAGCGTTGATACTTCGAAAAACCAGTTTAGCCTGAAACTGAGCAGCGTGACGG
CGGAAGATACGGCCGTGTATTATTGCGCGCGGGAGTATACTGGTAATGATTGGTATCGTCAGCA
GGGTCAGCATGCTGATTATTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA

3131_ VH2 (SEQ ID NO: 15):
CAGGTGCAATTGAAAGAAAGCGGCCCGGCCCTGGTGAAACCGACCCAAACCCTGACCCTGACC
TGTACCTTITCCGGATTTAGCCTGTCTAATTCTIGGTGTTGGTGTGGGTTGGATTCGCCAGCCGCC
TGGGAAAGCCCTCGAGTGGCTGGCTGATATCTATTCTGATACTACTAAGCGTTATAGCACCAGCC
TGAAAACGCGTCTGACCATTAGCAAAGATACTTCGAAAAATCAGGTGGTGCTGACTATGACCAAC
ATGGACCCGGTGGATACGGCCACCTATTATTGCGCGCGTTATGGTGAGGCTTATTTTGATTATTG
GGGCCAAGGCACCCTGGTGACGGTTAGCTCA

6183_VH3 (SEQ ID NO: 77)
CAGGTGCAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAG
CTGCGCGGCCTCCGGATTTACCTTTTCTTCTTATTATATGAATTGGGTGCGCCAAGCCCCTGGGA
AGGGTCTCGAGTGGGTGAGCGGTATTAATATGGAGTCTACTCGTATTTATTATGCTGATTCTGTT
AAGGGTCGTTTTACCATTTCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGCCT
GCGTGCGGAAGATACGGCCGTGTATTATTGCGCGCGTGATCTTCCTCTTGTTTATACTGGTTTTG
CTTATTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA

6184_VIH3 (SEQ ID NO: 78)
CAGGTGCAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAG
CTGCGCGGCCTCCGGATTTACCTTTTCTTCTTATTATATGAATTGGGTGCGCCAAGCCCCTGGGA
AGGGTCTCGAGTGGGTGAGCGCTATTTCTCATGATGGTAATGTTAAGTATTATGCTGATTCTGTT
AAGGGTCGTTTTACCATTTCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGCCT
GCGTGCGGAAGATACGGCCGTGTATTATTGCGCGCGTGATCTTCCTCTTGTTTATACTGGTTTTG
CTTATTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA

6185_VH3 (SEQ ID NO: 79)
CAGGTGCAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAG
CTGCGCGGCCTCCGGATTTACCTTTTCTTCTTATTATATGAATTGGGTGCGCCAAGCCCCTGGGA
AGGGTCTCGAGTGGGTGAGCGCTATTTCTATGAATGGTGATTATATTTCTTATGCTGATTCTGTTA
AGGGTCGTTTTACCATTTCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGCCTG
CGTGCGGAAGATACGGCCGTGTATTATTGCGCGCGTGATCTTCCTCTTGTTTATACTGGTTTTGC
TTATTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA
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6186_VH3 (SEQ ID NO: 80)
CAGGTGCAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAG
CTGCGCGGCCTCCGGATTTACCTTTTCTTCTTATTATATGAATTGGGTGCGCCAAGCCCCTGGGA
AGGGTCTCGAGTGGGTGAGCGCTATTAATCTTTCTGGTTCTGCTAAGTATTATGCTGATTCTGTTA
AGGGTCGTITTACCATTTCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGCCTG
CGTGCGGAAGATACGGCCGTGTATTATTGCGCGCGTGATCTTCCTCTTGTTTATACTGGTTTTGC
TTATTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA

6187_VH3 (SEQ ID NO: 81)
CAGGTGCAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAG
CTGCGCGGCCTCCGGATTTACCTTTICTTCTTATTATATGAATTGGGTGCGCCAAGCCCCTGGGA
AGGGTCTCGAGTGGGTGAGCGCTATTTCTTCTAATGGTGATATTACTTATTATGCTGATTCTGTTA
AGGGTCGTTTTACCATTTCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGCCTG
CGTGCGGAAGATACGGCCGTGTATTATTGCGCGCGTGATCTTCCTCTTGTTTATACTGGTTTTGC
TTATTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA

6188_VH3 (SEQ ID NO: 82)
CAGGTGCAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAG
CTGCGCGGCCTCCGGATTTACCTTTTCTTCTTATTATATGAATTGGGTGCGCCAAGCCCCTGGGA
AGGGTCTCGAGTGGGTGAGCGCTATTTCTACTAATGGTTGGCAGACTTATTATGCTGATTCTGTT
AAGGGTCGTTTTACCATTTCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGCCT
GCGTGCGGAAGATACGGCCGTGTATTATTGCGCGCGTGATCTTCCTCTTGTTTATACTGGTTTTG
CTTATTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA

6189 _VH3 (SEQ ID NO: 83)
CAGGTGCAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAG
CTGCGCGGCCTCCGGATTTACCTTTTCTTCTTATTATATGAATTGGGTGCGCCAAGCCCCTGGGA
AGGGTCTCGAGTGGGTGAGCGCTATTAATATGATTGGTAATGTTACTAATTATGCTGATTCTGTTA
AGGGTCGTTTTACCATTTCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGCCTG
CGTGCGGAAGATACGGCCGTGTATTATTGCGCGCGTGATCTTCCTCTTGTTTATACTGGTTTTGC
TTATTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA

6190_VH3 (SEQ ID NO: 84)
CAGGTGCAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAG
CTGCGCGGCCTCCGGATTTACCTTTTCTTCTTATTATATGAATTGGGTGCGCCAAGCCCCTGGGA
AGGGTCTCGAGTGGGTGAGCTATATTAATCCTAATGGTATGATGACTAATTATGCTGATTCTGTTA
AGGGTCGTTTTACCATTTCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGCCTG
CGTGCGGAAGATACGGCCGTGTATTATTGCGCGCGTGATCTTCCTCTTGTTTATACTGGTTTTGC
TTATTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA

6192_VH3 (SEQ ID NO: 85)
CAGGTGCAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAG
CTGCGCGGCCTCCGGATTTACCTTTTCTTCTTATTATATGAATTGGGTGCGCCAAGCCCCTGGGA
AGGGTCTCGAGTGGGTGAGCGTTATTICTCCTGGTGGTGAGGCTAAGTCTITATGCTGATTICTGTT
AAGGGTCGTTTTACCATTTCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGCCT
GCGTGCGGAAGATACGGCCGTGTATTATTGCGCGCGTGATCTTCCTCTTGTTTATACTGGTTTTG
CTTATTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA
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6195_VH3 (SEQ ID NO: 86)
CAGGTGCAATTGGTGGAAAGCGGCGGCGGCLCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAG
CTGCGCGGCCTCCGGATTTACCTTTTCTTCTTATTATATGAATTGGGTGCGCCAAGCCCCTGGGA
AGGGTCTCCGAGTGGGTGAGCGCTATTTCTGGTAATGGTGGTCATACTTATTATGCTGATTCTGTT
AAGGGTCGTTTTACCATTTCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGCCT
GCGTGCGGAAGATACGGCCGTGTATTATTGCGCGCGTGATCTTCCTCTTGTTTATACTGGTTTTG
CTTATTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA

6197_VH3 (SEQ ID NO: 87)
CAGGTGCAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAG
CTGCGCGGCCTCCGGATTTACCTTTTCTTCTTATTATATGAATTGGGTGCGCCAAGCCCCTGGGA
AGGGTCTCGAGTGGGTGAGCGCTATTTCTATGGATGGTGTTTATAAGTATTATGCTGATTCTGTT
AAGGGTCGTTTTACCATTTCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGCCT
GCGTGCGGAAGATACGGCCGTGTATTATTGCGCGCGTGATCTTCCTCTTGTTTATACTGGTTTTG
CTTATTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA

6200_VH3 (SEQ ID NO: 88)
CAGGTGCAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAG
CTGCGCGGCCTCCGGATTTACCTTTTCTTCTTATTATATGAATTGGGTGCGCCAAGCCCCTGGGA
AGGGTCTCGAGTGGGTGAGCGCTATTTCTAATAATGGTAATGTTACTTATTATGCTGATTCTGTTA
AGGGTCGTTTTACCATTTCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGCCTG
CGTGCGGAAGATACGGCCGTGTATTATTGCGCGCGTGATCTTCCTCTTGTTTATACTGGTTTTIGC
TTATTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA

6201_VH3 (SEQ ID NO: §89)
CAGGTGCAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAG
CTGCGCGGCCTCCGGATTTACCTTTTCTTCTTATTATATGAATTGGGTGCGCCAAGCCCCTGGGA
AGGGTCTCGAGTGGGTGAGCGCTATTTCTATGCATGGTGATACTACTTATTATGCTGATTCTGTT
AAGGGTCGTTTTACCATTTCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGCCT
GCGTGCGGAAGATACGGCCGTGTATTATTGCGCGCGTGATCTTCCTCTTGTTITATACTGGTTTTG
CTTATTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA

6204_VH3 (SEQ ID NO: 90)
CAGGTGCAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAG
CTGCGCGGCCTCCGGATTTACCTTTTCTTCTTATGCTATGAATTGGGTGCGCCAAGCCCCTGGG
AAGGGTCTCGAGTGGGTGAGCCATATTCGTAAGAAGAATACTTCTTATACTACTGAGTATGCTGC
TTCTGTTAAGGGTCGTTTTACCATTTCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAA
CAGCCTGCGTGCGGAAGATACGGCCGTGTATTATTGCGCGCGTGAGGATGGTTCTTATATGACT
GATTATTTTGCTTATTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA

6214_VH3 (SEQ ID NO: 91)
CAGGTGCAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAG
CTGCGCGGCCTCCGGATTTACCTTTTCTTCTTATGCTATGAATTGGGTGCGCCAAGCCCCTGGG
AAGGGTCTCGAGTGGGTGAGCAATATTCAGCGTGTTGGTTCTACTTATTATGCTGATTCTGTTAA
GGGTCGTTTTACCATTTCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGCCTGC
GTGCGGAAGATACGGCCGTGTATTATTGCGCGCGTGAGGATGGTTCTTATATGACTGATTATTTT
GCTTATTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA
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3077_VHIB (SEQ ID NO: 111)
CAGGTGCAATTGGTTCAGAGCGGCGCGGAAGTGAAAAAACCGGGCGCGAGCGTGAAAGTGAGC
TGCAAAGCCTCCGGATATACCTTTACTTCTTATTCTATTAATTGGGTCCGCCAAGCCCCTGGGCA
GGGTCTCGAGTGGATGGGCTATATCGATCCGAATCGTGGCAATACGAATTACGCGCAGAAGTTT
CAGGGCCGGGTGACCATGACCCGTGATACCAGCATTAGCACCGCGTATATGGAACTGAGCAGC
CTGCGTAGCGAAGATACGGCCGTGTATTATTGCGCGCGTGAGTATATTTATTTTATTCATGGTAT
GCTTGATTTTTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA

3079 VH3 (SEQ ID NO: 112)
CAGGTGCAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAG
CTGCGCGGCCTCCGGATTTACCTTITCTAATTATGGTATGCATTGGGTGCGCCAAGCCCCTGGG

AAGGGTCTCGAGTGGGTGAGCAATATCCGTTCTGATGGTAGCTGGACCTATTATGCGGATAGCG
TGAAAGGCCGTTTTACCATTTCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGC

CTGCGTGCGGAAGATACGGCCGTGTATTATTGCGCGCGTCGTTATTGGTCTAAGTCTCATGCTTC
TGTTACTGATTATTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA

3080_ VH3 (SEQ ID NO: 113)
CAGGTGCAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAG
CTGCGCGGCCTCCGGATTTACCTTTTCTTCTTATGGTATGCATTGGGTGCGCCAAGCCCCTGGG
AAGGGTCTCGAGTGGGTGAGCAATATCTATTCTGATGGTAGCAATACCTTTTATGCGGATAGCGT
GAAAGGCCGTTTTACCATTTCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGCC
TGCGTGCGGAAGATACGGCCGTGTATTATTGCGCGCGTAATATGTATCGTTGGCCTTTTCATTAT
TTTTTTGATTATTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA
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(CDR Regions in Bold or underlined)

3076_VHIA (SEQ ID NO: 16):
QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSNAISWVRQAPGQGLEWMGNIWPIFGTANYAQKFQ
GRVTITADESTSTAYMELSSLRSEDTAVYYCARNGYLDTNTYIDYWGQGTLVTVSS

3078_VH3 (SEQ ID NO: 17):
QVQLVESGGGLVQPGGSLRLSCAASGFTFSDYAMSWVRQAPGKGLEWVSAIRYDGSNTYYADSVK
GRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARYYSGIYQHIDYWGQGTLVTVSS

3081_ VH3 (SEQ ID NO: 18):
QVQLVESGGGLVQPGGSLRLSCAASGFTFSSYALHWVRQAPGKGLEWVSSISGLGSTTYYADSVK
GRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARYHYEYHYFSSGFDNWGQGTLVTVSS

3085_ VHIA (SEQ ID NO: 19):
QVQLVQSGAEVKKPGASVKVSCKASGYTFTGYYINWVRQAPGQGLEWMGWIFPNGGSTGYAQKF
QGRVTMTRDTSISTAYMELSSLRSEDTAVYYCARGNIFIFDYWGQGTLVTVSS

3086_VH3 (SEQ ID NO: 20):
QVQLVESGGGLVQPGGSLRLSCAASGFTFTSYYMHWVRQAPGKGLEWVSYIDSSGSSTYYADSVK
GRFTISRDNSKNTLYLOMNSLRAEDTAVYYCARQLMPFGGYFDVWGQGTLVTVSS

3087_ VH3 (SEQ ID NO: 21):
QVQLVESGGGLVQPGGSLRLSCAASGFTFSSYYMNWVRQAPGKGLEWVSGISGDPSNTYYADSVK
GRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARDLPLVYTGFAYWGQGTLVTVSS

3088_ VH3 (SEQ ID NO: 22):
QVQLVESGGGLVQPGGSLRLSCAASGFTFSSYAMNWVRQAPGKGLEWVSGISSWGSSTYYADSV
KGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAREDGSYMTDYFAYWGQGTLVTVSS

3089 VH2 (SEQ ID NO: 23):
QVQLKESGPALVKPTQTLTLTCTFSGFSLSSDGMGVGWIRQPPGKALEWLALIDWDDDKRYSTSLK
TRLTISKDTSKNQVVLTMTNMDPVYDTATYYCARFNWFYRLAFVNPDVWGQGTLVTVSS

3101_ VH2 (SEQ ID NO: 24):
QVQLKESGPALVKPTQTLTLTCTFSGFSLSTSRVGVSWIRQPPGKALEWLAHIDWNDDKYYSTSLKT
RLTISKDTSKNQVVLTMTNMDPYDTATYYCAREDRLLGGYGYDVWGQGTLVTVSS
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3102_ VH4 (SEQ ID NO: 25):
QVQLQESGPGLVKPGETLSLTCTVSGGSISGNYWSWIRQAPGKGLEWIGDYHGSTYYNPSLKGRVT
ISVDTSKNQFSLKLSSVTAEDTAVYYCAREQYHWGLAWTGFDNWGQGTLVTVSS

3127_VHS (SEQ ID NO: 26):
QVQLVQSGAEVKKPGESLKISCKGSGYSFSTSWVGWVRQMPGKGLEWMGIHDPDISYTSYSPSFQG
QVTISADKSISTAYLQWSSLKASDTAMYYCARYLMGLGYDVWGQGTLVTVSS

3128 VH2 (SEQ ID NO: 27):
QVQLKESGPALVKPTQTLTLTCTFSGFSLSSSGMSVSWIRQPPGKALEWLARIYSDDSKSYSTSLKT
RLTISKDTSKNQVWVLTMTNMDPVDTATYYCARAAHWNGPLFDVWGQGTLVTVSS

3129 VH3 (SEQ ID NO: 28):
QVQLVESGGGLVQPGGSLRLSCAASGFTFSNYSMNWVRQAPGKGLEWVSYIYGGGSYTYYADSVK
GRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARQAGMYFDVWGQGTLVTVSS

3130_ VH4 (SEQ ID NO: 29):
QVOLOQESGPGLVKPGETLSLTCTVSGGSIGYYWNWIRQAPGKGLEWIGHISRFGSTNYNPSLKGRY
TISVDTSKNQFSLKLSSVTAEDTAVYYCAREYTGNDWYRQQGQHADYWGQGTLVTVSS

3131_ VH2 (SEQ ID NO: 30):
QVQLKESGPALVKPTQTLTLTCTFSGFSLSNSGVGVGWIRQPPGKALEWLADIYSDTTKRYSTSLKT
RLTISKDTSKNQVVLTMTNMDPVDTATYYCARYGEAYFDYWGQGTLVTVSS

6183_VH3 (SEQ ID NO: 92)
QVQLVESGGGLVQPGGSLRLSCAASGFTFSSYYMNWVRQAPGKGLEWVSGINMESTRIYYADSVK
GRFTISRDNSKNTLYLOMNSLRAEDTAVYYCARDLPLVYTGFAYWGQGTLVTVSS

6184_VH3 (SEQ ID NO: 93)
QVQLVESGGGLVQPGGSLRLSCAASGFTFSSYYMNWVRQAPGKGLEWVSAISHDGNVKYYADSVK
GRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARDLPLVYTGFAYWGQGTLVTVSS

6185_VH3 (SEQ ID NO: 94)
QVQLVESGGGLVQPGGSLRLSCAASGFTFSSYYMNWVRQAPGKGLEWVSAISMNGDYISYADSVK
GRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARDLPLVYTGFAYWGQGTLVYTVSS

6186_VH3 (SEQ ID NO: 95)
QVALVESGGGLVQPGGSLRLSCAASGFTFSSYYMNWVRQAPGKGLEWVSAINLSGSAKYYADSVK
GRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARDLPLVYTGFAYWGQGTLVTVSS
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6187_VH3 (SEQ ID NO: 96)
QVQLVESGGGLVQPGGSLRLSCAASGFTFSSYYMNWVRQAPGKGLEWVSAISSNGDITYYADSVKG
RFTISRDNSKNTLYLOMNSLRAEDTAVYYCARDLPLVYTGFAYWGQGTLVTVSS

6188_VH3 (SEQ ID NO: 97)
QVQLVESGGGLVQPGGSLRLSCAASGFTESSYYMNWVRQAPGKGLEWVSAISTNGWQTYYADSVK
GRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARDLPLVYTGFAYWGQGTLVTVSS

6189_VH3 (SEQ ID NO: 98)
QVQLVESGGGLVOPGGSLRLSCAASGFTFSSYYMNWVYROAPGKGLEWVSAINMIGNVTNYADSVK
GRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARDLPLVYTGFAYWGQGTLVTVSS

6190_VH3 (SEQ ID NO: 99)
QVQLVESGGGLVAQPGGSLRLSCAASGFTFSSYYMNWVRQAPGKGLEWVSYINPNGMMTNYADSVK
GRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARDLPLVYTGFAYWGQGTLVTVSS

6192_VH3 (SEQ 1D NO: 100)
QVQLVESGGGLVQPGGSLRLSCAASGFTFSSYYMNWVRQAPGKGLEWVSVISPGGEAKSYADSVK
GRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARDLPLVYTGFAYWGQGTLVTVSS

6195_VH3 (SEQ ID NO: 101)
QVQLVESGGGLVAQPGGSLRLSCAASGFTEFSSYYMNWVRQAPGKGLEWVSAISGNGGHTYYADSVK
GRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARDLPLVYTGFAYWGQGTLVTVSS

6197_VH3 (SEQ ID NO: 102)
QVQLVESGGGLVQPGGSLRLSCAASGFTFSSYYMNWVRQAPGKGLEWVSAISMDGVYKYYADSVK
GRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARDLPLVYTGFAYWGQGTLVTVSS

6200_VH3 (SEQ ID NO: 103)
QVQLVESGGGLVQPGGSLRLSCAASGFTFSSYYMNWVRQAPGKGLEWVSAISNNGNVTYYADSVK
GRFTISRDNSKNTLYLOMNSLRAEDTAVYYCARDLPLVYTGFAYWGQGTLVTVSS

6201_VH3 (SEQ ID NO: 104)
QVQLVESGGGLVQPGGSLRLSCAASGFTFSSYYMNWVRQAPGKGLEWVSAISMHGDTTYYADSVK
GRFTISRDNSKNTLYLOMNSLRAEDTAVYYCARDLPLVYTGFAYWGQGTLVTVSS

6204_VH3 (SEQ ID NO: 105)
QVQLVESGGGLVYQPGGSLRLSCAASGFTFSSYAMNWVRQAPGKGLEWVSHIRKKNTSYTTEYAAS
VKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAREDGSYMTDYFAYWGQGTLVTVSS
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6214_VH3 (SEQ ID NO: 106)
QVQLVESGGGLVQPGGSLRLSCAASGFTFSSYAMNWVRQAPGKGLEWVSNIQRVGSTYYADSVKG
RFTISRDNSKNTLYLQMNSLRAEDTAVYYCAREDGSYMTDYFAYWGQGTLVTVSS

3077_VHIB (SEQ ID NO: 114)
QVQALYQSGAEVKKPGASVKVSCKASGYTFTSYSINWVRQAPGQGLEWMGYIDPNRGNTNYAQKFQ
GRVTMTRDTSISTAYMELSSLRSEDTAVYYCAREYIYFIHGMLDFWGQGTLVTVSS

3079_VH3 (SEQ ID NO: 115)
QVQLVESGGGLVQPGGSLRLSCAASGFTFSNYGMHWVRQAPGKGLEWVSNIRSDGSWTYYADSY
KGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARRYWSKSHASVTDYWGQGTLVTVSS

3080_ VH3 (SEQ ID NO: 116)
QVQLVESGGGLVQPGGSLRLSCAASGFTFSSYGMHWVRQAPGKGLEWVSNIYSDGSNTFYADSVK
GRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARNMYRWPFHYFFDYWGQGTLVTVSS
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3076_V1lambda 2 (SEQ ID NO: 31):
GATATCGCACTGACCCAGCCAGCTTCAGTGAGCGGCTCACCAGGTCAGAGCATTACCATCTCGT
GTACGGGTACTAGCAGCGATATTIGGTGCTTATGTGTCTTGGTACCAGCAGCATCCCGGGAAGGC
GCCGAAACTTATGATTTATGAGGTTTCTTCTCGTCCCTCAGGCGTGAGCAACCGTTTTAGCGGAT
CCAAAAGCGGCAACACCGCGAGCCTGACCATTAGCGGCCTGCAAGCGGAAGACGAAGCGGATT
ATTATTGCTCTTCTTATGATCTTACTCCTCCTGGTAAGGTGTTTGGCGGCGGCACGAAGTTAACC
GTTCTTGGCCAG

3078_Vllambda 3 (SEQ ID NO: 32):
GATATCGAACTGACCCAGCCGCCTTCAGTGAGCGTTGCACCAGGTCAGACCGCGCGTATCTCGT
GTAGCGGCGATAATATTGGTCATTATTATGTTTCTTGGTACCAGCAGAAACCCGGGCAGGCGCC
AGTTCTTGTGATTTATGGTGATAATAATCGTCCCTCAGGCATCCCGGAACGCTTTAGCGGATCCA
ACAGCGGCAACACCGCGACCCTGACCATTAGCGGCACTCAGGCGGAAGACGAAGCGGATTATT
ATTGCGCTTCTGATGTTGGTTCTCTTGATGTGTTTGGCGGCGGCACGAAGTTAACCGTTCTTGGC
CAG

3081_ Vk kappa 3 (SEQ ID NO: 33):
GATATCGTGCTGACCCAGAGCCCGGCGACCCTGAGCCTGTCTCCGGGCGAACGTGCGACCCTG
AGCTGCAGAGCGAGCCAGACTGGTTCTACTTCTTATCTGGCTTGGTACCAGCAGAAACCAGGTC
AAGCACCGCGTCTATTAATTTATGATGCTTCTAAGCGTGCAACTGGGGTCCCGGCGLGTTTTAGC
GGCTCTGGATCCGGCACGGATTTTACCCTGACCATTAGCAGCCTGGAACCTGAAGACTTTGCGA
CTTATTATTGCCATCAGTATTATAACGTTCCTCATACCTTTGGCCAGGGTACGAAAGTTGAAATTA
AACGTACG

3085_ V1 lambda 1 (SEQ ID NO: 34):
GATATCGTGCTGACCCAGCCGCCTTCAGTGAGTGGCGCACCAGGTCAGCGTGTGACCATCTCGT
GTAGCGGCAGCAGCAGCAACATTGGTAATAATTATGTGTCTTGGTACCAGCAGTTGCCCGGGAC
GGCGCCGAAACTTCTGATTTATGGTGATGATCAGCGTCCCTCAGGCGTGCCGGATCGTTTTAGC
GGATCCAAAAGCGGCACCAGCGCGAGCCTTGCGATTACGGGCCTGCAAAGCGAAGACGAAGCG
GATTATTATTGCCAGTCTTATGGTACTTTTTCTTCTTITGTGTTTGGCGGCGGCACGAAGTTAACC
GTTCTTGGCCAG

3086_Vk kappa 1 (SEQ ID NO: 35):
GATATCCAGATGACCCAGAGCCCGTCTAGCCTGAGCGCGAGCGTGGGTGATCGTGTGACCATTA
CCTGCAGAGCGAGCCAGAATATTTCTCAGTGGCTGAATTGGTACCAGCAGAAACCAGGTAAAGC
ACCGAAACTATTAATTTATGGTGCTTCTAATTTGCAAAGCGGGGTCCCGTCCCGTTTTAGCGGCT
CTGGATCCGGCACTGATTTTACCCTGACCATTAGCAGCCTGCAACCTGAAGACTTTGCGACTTAT
TATTGCCAGCAGTATTATGATCTTCCTAATACCTTTGGCCAGGGTACGAAAGTTGAAATTAAACGT
ACG

3087_V1lambda 3 (SEQ ID NO: 36):
GATATCGAACTGACCCAGCCGCCTTCAGTGAGCGTTGCACCAGGTCAGACCGCGCGTATCTCGT
GTAGCGGCGATAATCTTCGTCATTATTATGTTTATTGGTACCAGCAGAAACCCGGGCAGGCGCCA
GTTCTTGTGATTTATGGTGATTCTAAGCGTCCCTCAGGCATCCCGGAACGCTTTAGCGGATCCAA
CAGCGGCAACACCGCGACCCTGACCATTAGCGGCACTCAGGCGGAAGACGAAGCGGATTATTA
TTGCCAGACTTATACTGGTGGTGCTTCTCTTGTGTTTGGCGGCGGCACGAAGTTAACCGTTCTTG
GCCAG



U.S. Patent Nov. 24, 2015 Sheet 12 of 36 US 9,193,799 B2

Figure 2a (Continued)

3088_Vllambda 3 (SEQ ID NO: 37):
GATATCGAACTGACCCAGCCGCCTTCAGTGAGCGTTGCACCAGGTCAGACCGCGCGTATCTCGT
GTAGCGGCGATAATATTGGTCATTATTATGTTTCTTGGTACCAGCAGAAACCCGGGCAGGCGCC
AGTTCTTGTGATTTATTCTGATTCTAATCGTCCCTCAGGCATCCCGGAACGCTTTAGCGGATCCA
ACAGCGGCAACACCGCGACCCTGACCATTAGCGGCACTCAGGCGGAAGACGAAGCGGATTATT
ATTGCCAGTCTTATAATGGTACTTATGTGTTTGGCGGCGGCACGAAGTTAACCGTTCTTGGCCAG

3089_ Vk kappa 3 (SEQ ID NO: 38):
GATATCGTGCTGACCCAGAGCCCGGCGACCCTGAGCCTGTCTCCGGGCGAACGTGCGACCCTG
AGCTGCAGAGCGAGCCAGTCTGTTTCTTCTTCTTATCTGGCTTGGTACCAGCAGAAACCAGGTCA
AGCACCGCGTCTATTAATTTATGGTGCTTCTTCTCGTGCAACTGGGGTCCCGGCGCGTTTTAGCG
GCTCTGGATCCGGCACGGATTTTACCCTGACCATTAGCAGCCTGGAACCTGAAGACTTTGCGGT
TTATTATTGCCAGCAGGGTTATAATTCTCCTTTTACCTTTGGCCAGGGTACGAAAGTTGAAATTAA
ACGTACG

3101_V1lambda 3 (SEQ 1D NO: 39):
GATATCGAACTGACCCAGCCGCCTTCAGTGAGCGTTGCACCAGGTCAGACCGCGCGTATCTCGT
GTAGCGGCGATTCTCTTGGTTCTTATTATGTTCATTGGTACCAGCAGAAACCCGGGCAGGCGCC
AGTTCTTGTGATTGGTGATGATACTAAGCGTCCCTCAGGCATCCCGGAACGCTTTAGCGGATCCA
ACAGCGGCAACACCGCGACCCTGACCATTAGCGGCACTCAGGCGGAAGACGAAGCGGATTATT
ATTGCGGTTCTCGTACTGGTTATAATAATTCTTTTGTGTTTGGCGGCGGCACGAAGTTAACCGTT
CTTGGCCAG

3102_V'llambda 3 (SEQ ID NO: 40):
GATATCGAACTGACCCAGCCGCCTTCAGTGAGCGTTGCACCAGGTCAGACCGCGCGTATCTCGT
GTAGCGGCGATAATCTTGGTCATTATTATGTTTCTTGGTACCAGCAGAAACCCGGGCAGGCGCC
AGTTCTTGTGATTTATGATGATTCTGATCGTCCCTCAGGCATCCCGGAACGCTTTAGCGGATCCA
ACAGCGGCAACACCGCGACCCTGACCATTAGCGGCACTCAGGCGGAAGACGAAGCGGATTATT
ATTGCGGTGCTTATGCTATGCATATGACTGTGTTTGGCGGCGGCACGAAGTTAACCGTTCTTGGC
CAG

3127_Vllambda 2 (SEQ ID NO: 41):
GATATCGCACTGACCCAGCCAGCTTCAGTGAGCGGCTCACCAGGTCAGAGCATTACCATCTCGT
GTACGGGTACTAGCAGCGATGTTGGTGCTATTAATTATGTGTCTTGGTACCAGCAGCATCCCGG
GAAGGCGCCGAAACTTATGATTTATGATGTTAATAAGCGTCCCTCAGGCGTGCCGGATCGTTTTA
GCGGATCCAAAAGCGGCAACACCGCGAGCCTGACCATTAGCGGCCTGCAAGCGGAAGACGAAG
CGGATTATTATTGCGGTTCTTATACTATGCAGGTTGGTTCTTATGTGTTTGGCGGCGGCACGAAG
TTAACCGTTCTTGGCCAG

3128 V1lambda 3 (SEQ 1D NO: 42):
GATATCGAACTGACCCAGCCGCCTTCAGTGAGCGTTGCACCAGGTCAGACCGCGCGTATCTCGT
GTAGCGGCGATAATATTGGTCATTATTATGCTCATTGGTACCAGCAGAAACCCGGGCAGGCGCT
AGTTGTTGTGATTTATGATGATAATGATCGTCCCTCAGGCATCCCGGAACGCTTTAGCGGATCCA
ACAGCGGCAACACCGCGACCCTGACCATTAGCGGCACTCAGGCGGAAGACGAAGCGGATTATT
ATTGCCAGGCTTATACTGGTGATGGTGGTCGTGTGTTTGGCGGCGGCACGAAGTTAACCGTTCT
TGGCCAG
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3129 _Vllambda 3 (SEQ ID NO: 43):
GATATCGAACTGACCCAGCCGCCTTCAGTGAGCGTTGCACCAGGTCAGACCGCGCGTATCTCGT
GTAGCGGCGATAATCTTGGTTCTAAGGTTGTTTCTTGGTACCAGCAGAAACCCGGGCAGGCGCC
AGTTCTTGTGATTTATTATGATAATAAGCGTCCCTCAGGCATCCCGGAACGCTTTAGCGGATCCA
ACAGCGGCAACACCGCGACCCTGACCATTAGCGGCACTCAGGCGGAAGACGAAGCGGATTATT
ATTGCCAGTCTTATACTTTTGAGTCTGGTTCTGTTGTGTTTGGCGGCGGCACGAAGTTAACCGTT
CTTGGCCAG

3130_ Vllambda 3 (SEQ ID NO: 44):
GATATCGAACTGACCCAGCCGCCTTCAGTGAGCGTTGCACCAGGTCAGACCGCGCGTATCTCGT
GTAGCGGCGATAATCTTGGTCATTATTATGTTGATTGGTACCAGCAGAAACCCGGGCAGGCGCC
AGTTCTTGTGATTTATGCTGATAATAATCGTCCCTCAGGCATCCCGGAACGCTTTAGCGGATCCA
ACAGCGGCAACACCGCGACCCTGACCATTAGCGGCACTCAGGCGGAAGACGAAGCGGATTATT
ATTGCTCTTCTTATTCTCAGCAGTCTATGGTGTTTGGCGGCGGCACGAAGTTAACCGTTCTTGGC
CAG

3131_ V1 lambda 3 (SEQ ID NO: 45):
GATATCGAACTGACCCAGCCGCCTTCAGTGAGCGTTGCACCAGGTCAGACCGCGCGTATCTCGT
GTAGCGGCGATAATCTTGGTAATTTTTATGTTCATTGGTACCAGCAGAAACCCGGGCAGGCGCC
AGTTCTTGTGATTTATGAGGATTCTAATCGTCCCTCAGGCATCCCGGAACGCTTTAGCGGATCCA
ACAGCGGCAACACCGCGACCCTGACCATTAGCGGCACTCAGGCGGAAGACGAAGCGGATTATT
ATTGCTCTTCTTGGGATATGTATCGTACTATTTTTGTGTTTGGCGGCGGCACGAAGTTAACCGTTC
TTGGCCAG

6278_Vllambda 3 (SEQ ID NO: 107)
GATATCGAACTGACCCAGCCGCCTTCAGTGAGCGTTGCACCAGGTCAGACCGCGCGTATCTCGT
GTAGCGGCGATAATATTGGTCATTATTATGTTTCTTGGTACCAGCAGAAACCCGGGCAGGCGCC
AGTTCTTGTGATTTATTCTGATTCTAATCGTCCCTCAGGCATCCCGGAACGCTTTAGCGGATCCA
ACAGCGGCAACACCGCGACCCTGACCATTAGCGGCACTCAGGCGGAAGACGAAGCGGATTATT
ATTGCCAGTCTGCTGATAATTTTCCTTTTGTGTTTGGCGGCGGCACGAAGTTAACCGTCCTAGGT
CAG

6279_ VI lambda 3 (SEQ 1D NO: 108)
GATATCGAACTGACCCAGCCGCCTTCAGTGAGCGTTGCACCAGGTCAGACCGCGCGTATCTCGT
GTAGCGGCGATAATATTGGTCATTATTATGTTTCTTGGTACCAGCAGAAACCCGGGCAGGCGCE
AGTTCTTGTGATTTATTCTGATTCTAATCGTCCCTCAGGCATCCCGGAACGCTTTAGCGGATCCA
ACAGCGGCAACACCGCGACCCTGACCATTAGCGGCACTCAGGCGGAAGACGAAGCGGATTATT
ATTGCCAGTCTTATACTATGTCTGATGTTCTTGTTGTGTTTGGCGGCGGCACGAAGTTAACCGTC
CTAGGTCAG

3077_Vk kappa 2 (SEQ ID NO: 117)
GATATCGTGATGACCCAGAGCCCACTGAGCCTGCCAGTGACTCCGGGCGAGCCTGCGAGCATT
AGCTGCAGAAGCAGCCAAAGCCTGCTTTTTATTGATGGCAATAATTATCTGAATTGGTACCTTCAA
AAACCAGGTCAAAGCCCGCAGCTATTAATTTATCTTGGTTCTAATCGTGCCAGTGGGGTCCCGGA
TCGTTTTAGCGGCTCTGGATCCGGCACCGATTTTACCCTGAAAATTAGCCGTGTGGAAGCTGAA
GACGTGGGCGTGTATTATTGCCAGCAGTATTCTTCTAAGTCTGCTACCTTTGGCCAGGGTACGAA
AGTTGAAATTAAACGTACG
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Figure 2a (Continued)

3079 _Vk kappa 1 (SEQ ID NO: 118)
GATATCCAGATGACCCAGAGCCCGTCTAGCCTGAGCGCGAGCGTGGGTGATCGTGTGACCATTA
CCTGCAGAGCGAGCCAGGATATTTCTGCTTTTCTGAATTGGTACCAGCAGAAACCAGGTAAAGCA
CCGAAACTATTAATTTATAAGGTTTCTAATTTGCAAAGCGGGGTCCCGTCCCGTTITAGCGGCTC
TGGATCCGGCACTGATTTTACCCTGACCATTAGCAGCCTGCAACCTGAAGACTTTGCGACTTATT
ATTGCCAGCAGGCTTATTCTGGTTCTATTACCTTTGGCCAGGGTACGAAAGTTGAAATTAAACGT
ACG

3080_V1lambda 3 (SEQ ID NO: 119)
GATATCGAACTGACCCAGCCGCCTTCAGTGAGCGTTGCACCAGGTCAGACCGCGCGTATCTCGT
GTAGCGGCGATAATATTGGTAATAAGTATGTTTCTTGGTACCAGCAGAAACCCGGGCAGGCGCC
AGTTGTTGTGATTTATGGTGATAATAATCGTCCCTCAGGCATCCCGGAACGCTTTAGCGGATCCA
ACAGCGGCAACACCGCGACCCTGACCATTAGCGGCACTCAGGCGGAAGACGAAGCGGATTATT
ATTGCTCTTCTTATGATTCTTCTTATTTTGTGTTTGGCGGCGGCACGAAGTTAACCGTTCTTGGCC
AG
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Figure 2b
Variable Light Chain Peptide
(CDR Regions in Bold or underlined)

3076_VIilambda 2 (SEQ ID NO: 46):
DIALTQPASVSGSPGQSITISCTGTSSDIGAYVSWYQQHPGKAPKLMIYEVSSRPSGVSNRFSGSKSG
NTASLTISGLQAEDEADYYCSSYDLTPPGKVFGGGTKLTVLGQ

3078_V1lambda 3 (SEQ ID NO: 47):
DIELTQPPSVSVAPGQTARISCSGDNIGHYYVSWYQQKPGQAFPVLVIYGDNNRPSGIPERFSGSNSG
NTATLTISGTQAEDEADYYCASDVGSLDVFGGGTKLTVLGQ

3081_ Vk kappa 3 (SEQ ID NO: 48):
DIVLTQSPATLSLSPGERATLSCRASQTGSTSYLAWYQQKPGQAPRLLIYDASKRATGVPARFSGSG
SGTDFTLTISSLEPEDFATYYCHQYYNVPHTFGQGTKVEIKRT

3085_ VI lambda 1 (SEQ ID NO: 49):
DIVLTQPPSVSGAPGQRVTISCSGSSSNIGNNYVSWYQQLPGTAPKLLIYGDDQRPSGVPDRFSGSK
SGTSASLAITGLQSEDEADYYCQSYGTFSSFVFGGGTKLTVLGQ

3086_Vk kappa 1 (SEQ ID NO: 50):
DIQMTQSPSSLSASVGDRVTITCRASQNISQWLNWYQQKPGKAPKLLIYGASNLQSGVPSRFSGSG
SGTDFTLTISSLQPEDFATYYCQQYYDLPNTFGQGTKVEIKRT

3087_ V1 lambda 3 (SEQ ID NO: 51):
DIELTQPPSVSVAPGQTARISCSGDNLRHYYVYWYQQKPGQAPVLVIYGDSKRPSGIPERFSGSNSG
NTATLTISGTQAEDEADYYCQTYTGGASLVFGGGTKLTVLGQ

3088_ VI lambda 3 (SEQ ID NO: 52):
DIELTQPPSVSVAPGQTARISCSGDNIGHYYVSWYQQKPGQAPVLVIYSDSNRPSGIPERFSGSNSG
NTATLTISGTQAEDEADYYCQSYNGTYVFGGGTKLTVLGQ

3089_ Vk kappa 3 (SEQ ID NO: 53):
DIVLTQSPATLSLSPGERATLSCRASQSVSSSYLAWYQQKPGQAPRLLIYGASSRATGVPARFSGSG
SGTDFTLTISSLEPEDFAVYYCQQGYNSPFTFGQGTKVEIKRT

3101_ VI lambda 3 (SEQ ID NO: 54):
DIELTQPPSVSVAPGQTARISCSGDSLGSYYVHWYQQKPGQAPVLVIGDDTKRPSGIPERFSGSNSG
NTATLTISGTQAEDEADYYCGSRTGYNNSFVFGGGTKLTVLGQ

3102_ V1 lambda 3 (SEQ ID NO: 55):
DIELTQPPSVSVAPGQTARISCSGDNLGHYYVSWYQQKPGQAPVLVIYDDSDRPSGIPERFSGSNSG
NTATLTISGTQAEDEADYYCGAYAMHMTVFGGGTKLTVLGQ

3127_Vllambda 2 (SEQ ID NO: 56):
DIALTQPASVSGSPGQSITISCTGTSSDVGAINYVSWYQQHPGKAPKLMIYDVNKRPSGVPDRFSGS
KSGNTASLTISGLQAEDEADYYCGSYTMQVGSYVFGGGTKLTVLGQ
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Figure 2b (Continued)

3128 Vllambda 3 (SEQ ID NO: 57):
DIELTQPPSVSVAPGQTARISCSGDNIGHYYAHWYQQKPGQAPVVVIYDDNDRPSGIPERFSGSNSG
NTATLTISGTQAEDEADYYCQAYTGDGGRVFGGGTKLTVLGQ

3129 Vilambda 3 (SEQ ID NO: 58):
DIELTQPPSVSVAPGQTARISCSGDNLGSKVVSWYQQKPGQAPYLVIYYDNKRPSGIPERFSGSNSG
NTATLTISGTQAEDEADYYCQSYTFESGSVVFGGGTKLTVLGQ

3130_ V1lambda 3 (SEQ ID NO: 59):
DIELTQPPSVSVAPGQTARISCSGDNLGHYYVDWYQQKPGQAPVLVIYADNNRPSGIPERFSGSNSG
NTATLTISGTQAEDEADYYCSSYSQQSMVFGGGTKLTVLGQ

3131_ V1 lambda 3 (SEQ ID NO: 60):
DIELTQPPSVSVAPGQTARISCSGDNLGNFYVHWYQQKPGQAPYLVIYEDSNRPSGIPERFSGSNSG
NTATLTISGTQAEDEADYYCSSWDMYRTIFVFGGGTKLTVLGQ

6278_ Vllambda 3 (SEQ ID NO: 109)

DIELTQPPSVSVAPGQTARISCSGDNIGHYYVSWYQQKPGQAPVLVIYSDSNRPSGIPERFSGSNSG
NTATLTISGTQAEDEADYYCQSADNFPFVFGGGTKLTVLGQ

6279_V1lambda 3 (SEQ ID NO: 110)

DIELTQPPSVSVAPGQTARISCSGDNIGHYYVSWYQQKPGQAPVLVIYSDSNRPSGIPERFSGSNSG
NTATLTISGTQAEDEADYYCQSYTMSDVLVVFGGGTKLTVLGQ

3077_Vk kappa 2 (SEQ ID NO: 120)
DIVMTQSPLSLPVTPGEPASISCRSSQSLLFIDGNNYLNWYLQKPGQSPQLLIYLGSNRASGVPDRFS
GSGSGTDFTLKISRVEAEDVGVYYCQQYSSKSATFGQGTKVEIKRT

3079_Vk kappa 1 (SEQ 1D NO: 121)
DIQMTQSPSSLSASVGDRVTITCRASQDISAFLNWYQQKPGKAPKLLIYKVSNLQSGYPSRFSGSGS
GTDFTLTISSLQPEDFATYYCQQAYSGSITFGQGTKVEIKRT

3080_V1lambda3 (SEQ ID NO: 122)
DIELTQPPSVSVAPGQTARISCSGDNIGNKYVSWYQQKPGQAPVVVIYGDNNRPSGIPERFSGSNSG
NTATLTISGTQAEDEADYYCSSYDSSYFVFGGGTKLTVLGQ
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Figure 3

Variable Heavy Chain Consensus Sequences
(CDR Regions in Bold)

VHIA Consensus (SEQ ID NO: 61):
QVOLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVROAPGOGLEWMGGI IPIFGTANYAQKFQGRY
TITADESTSTAYMELSSTLRSEDTAVYYCARWGGDGFYAMDYWGOGTLVTVSS

VH2 Consensus (SEQ ID NO: 62)
QVQLKESGPALVKPTQTLTLTCTFSGFSLSTSGVGVGIWI RQPPGKALEWLALIDWDDDKYYSTSLKTR
LTISKDTSKNQVVLTMTNMDPVDTATY Y CARWGGDGEYAMDYWGQGTLVTVSS

VH3 Consensus (SEQ ID NO: 63):

(1) QVQLVESGGG LVQPGGSLRL SCAASGFTFS SYAMSWVRQA PGKGLEWVSA
(51) ISGSGGSTYY ADSVKGRFTI SRDNSKNTLY LOMNSLRAED TAVYYCARWG
(101) GDGFYAMDYW GQGTLVTVS S

VH4 Consensus (SEQ ID NO: 64):
QVQLOESGPGLVKPSETLSLTCTVSGGSISSYYWSWIROPPGKGLEWI GYIYYSGSTNYNPSLKSRVT
ISVDTSKNQFSLKLSSVTAADTAVY Y CARWGGDGFYAMDYWGQGTLVTVSS

VHS Consensus (SEQ ID NO: 65):
QVQLVQSGAEVKKPGESLKISCKGSGYSFTSYWIGHVROMPGKGLEWMGIIYPGDSDTRYSPSFQGQV
TISADKSISTAYLOWSSLKASDTAMY Y CARWGGDGFYAMDYWGQGTLVTVSS
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Figure 4

Variable Light Chain Consensus Sequences
(CDR Regions in Bold)

V1 A1 Consensus (SEQ ID NO: 66):
DIVLTQPPSVSGAPGORVTISCSGSSSNIGSNYVSWYQQLPGTAPKLLI YDNNQRPSGVPDRFSGSKS
GTSASLAITGLOSEDEADYYCQQHYTTPPVFGGCTKLTVLGO

V1_A2 Consensus (SEQ ID NO: 67):
DIALTQPASVSGSPGQSITISCTGTSSDVGGYNYVSHWYQQHPGKAPKLMI YDVSNRPSGVSNRFSGSK
SGNTASLTISGLQAEDEADYYCQQHYTTPPVFGGGTKLTVLGQ

V1 A3 Consensus (SEQ ID NO: 68):

(1) DIELTQPPSV SVAPGQTARI SCSGDALGDK YASWYQOKPG QAPVLVIYDD
(51) SDRPSGCIPER FSGSNSCNTA TLTISGTQAE DEADYYCQQH YTTPPVFGGG
(101) TKLTVLG

VI_k1 Consensus (SEQ 1D NO: 69);

(1)
(51
(10

DIOMTQSPSS LSASVGDRVT ITCRASQGIS SYLAWYQOKP GKAPKLLIYA
) ASSLQSGVPS3 REFSGSGSCTD FTLTISSLOP EDFATYYCQQ HYTTPPTFGQ
1) GTKVEIKR

V1_k3 Consensus (SEQ ID NO: 70):
DIVLTQSPATLSLSPGERATLSCRASQSVSSSYLAWYQQOKPGOAPRLLIYGASSRATGVPARFSGSGS
GTDFTLTISSLEPEDFAVYYCQQHYTTPPTFGQGTKVETKRT
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Figure §

Peptide Sequence of CD38

gdkpccrisy

teihpemrhv

lahgftqgvqgr

tvsrrfaeaa

rdlcgdptik

raglclgvsi
degsvwdafk
dmftledtil
cdvvhvmlng

elesiiskrn

lvlilvvvla

gafiskhpcn

gyladditwe

srskifdkns

igfsckniyr

VVVPIrwrggw

iteedygplim

gefntskiny

tfgsvevhnl

pdkfigevkn
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sgpgttkrip

klgtgtvpen

gscpdwrkdc

gpekvgtlea

pedssctsei
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Nucleotide Sequence of Chimeric OKT10

Heavy Chain (SEQ ID NO: 72):

caggtggaat
gattttagta
attggagaaa
ttcatcatct
tctgaggaca
caagggactc
gcaccctect
tacttcccoeg
accttcacgg
ccctecagea
accaaggtgg
tgoocageac
gacaccchtca
gaagacccty
acaaagccgce
ctgecaccagg
ccageccooca
tacaccctgc
gtcaaaggcet
aacaactaca
aagctcacag

catgaggctc

tggtggaatc
gatcctggat
ttaatccaga
ccagagacaa
cagcccttta
tggtcactgt
ccaagagcac
aaccggtgac
ctgtcctaca
gcttgggcac
acaagaaagt
ctgaacteoct
tgatctcccg
aggtcaagtt
gggaggagca
actggctgaa
tcgagaaaac
ccccatcececy
tctatceccag
agaccacgcc
tggacaagag

tgcacaacca

tggaggatcc
gaattgggotc
tagcagtacy
cgoccaaaaat
ttactgtgca
cagctcagcce
ctetggggge
ggtgtegtgg
gtcctcagga
ccagacctac
tgagcccaaa
gacccctgag
caactggtac
gtacaacagc
tggcaaggag
catcltccaaa
ggatgagctyg
cgacatcgcec
tcecegtgety
caggtggcag

ctacacgcay

ctgaaactct
cggcaggcte
ataaactata
acgctgtace
agatatggta
tccaccaagyg
acagcggccec
aactcaggcg
cltctactcce
atctgcaacy
tcttgtgaca
tcagtettcoe
gtcacatgcg
gtggacggced
acgtaccggg
tacaagtgca
gccaaagggc
accaagaacc
gtggagtggg
gactccgacg
caggggaacg

aagagcctcet

cctgtgecage
caggaaaagqg
cgacatctct
tgcaaatgac
actggtttce
gtccatcggt
tgggctgect
cectgaccaqg
tcagcagegt
tgaatcacaa
aaactcacac
tcotteoceece
tggtggtgga
tggaggtyca
tggtcagegt
aggtctccaa
agccocgaga
aggtcagcct
agagcaatgg
gctoottett
tcttoctcatg

ccctgtetec

ctcaggatte
gctagaatag
aaaggataaa
caaagtgaga
ttattgggge
cttcceccececty
ggtcaaggac
cggcgtgceac
ggtgaccgtyg
gcccagcaac
atgcccaccy
aaaacccaag
cglbgagccac
taatgccaayg
cctcacegte
caaagcccte
accacaggtg
gacctgccty
gcagceggag
cctcoctacage
cteccgtgatyg

gggtaaa
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Light Chain (SEQ ID NO:

gatatcctga
gtcacctgca
ggacagtcte
cgcttcacag
gaggacttygg
gggaccaagc
tctgatgage
cccagagagyg
gagagtgtca
ctgagcaaaqg

ctgagctcge
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tgacccagtce
aggccagtca
ctaaagcact
gcagtggatc
cagagtattt
tggacctgaa
agttgaaatc
ccaaagtaca
cagagcagga
cagactacga

ccgtcacaaa
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Figure 6 (Continued)

73):

tcaaaaaatc
aaatgtggat
gatttactcyg
tgggacagat
ctgtcagcaa
acgtacggty
tggaactgcc
gtggaaggtyg
cagcaaggac
gaaacacaaa

gagcttcaac

atgcccacat
actaatgtag
gcatcctacce
ttcactctca
tatgacagcet
gctgcaccat
tctgttgtgt
gataacgccce
agcacctaca
gtctacgect

aggggagagt

cagtgggaga
cctggtatca
gatacagtgg
ccatcaccaa
atceteteac
ctgtcttcat
gcctgcectgaa
tccaatcggg
gecctcageag
gcgaagtcac

gt
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cagggtcagc
acagaaacca
agtccctgat
tgtgcagtct
gttcggtgcet
cttccoccygceca
taacttctat
taactcccag
caccclbgacyg

ccatcagggc
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Figure 7: DNA sequence of pMOPRH®_h_IgG1_1

601

701

~J3
(&3
[y

801

851

W
(823
s

1001

TCGCTATTAC
AGCGATAATG

TAGCGGTTTG
ATCGCCAAAC

TGGGAGTTITG
ACCCTCAAAC

ACAACTCCGC
TGTTGAGGCG

GTCTATATAA
CAGATATATT

GCTTATCGAA
CGAATAGCTT

M
GCCACCATGA
CGGTGGTACT

W V L
ATGGGTCCTG
TACCCAGCGAC

K G P
CAAGGGTCCA
GTTCCCAGGT

G T A
GGGGCACAGC
CCCCOTICTICE

Styl

CATGGTGATG
GTACCACTAC

ACTCACGGGG
TGAGTGCCCC

TTTIGGCACC
ABAACCGTGG

CCCATTGACG
GGGTAACTGC

GCAGAGCTCT
CGTCTCGAGA

CGGTTTTGGC
GCCAAAACCG

ATTTCCAAGT
TAAAGGTTCA

AAMATCAACG
TITTAGTTGC

CAARATGGGCG
GTTTACCCGC

CTGGCTANCT
GACCGATTGA
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AGTACATCAA
TCATGTAGTT

CTCCACCCCA
GAGGTGGGET

GGACTTTCCA
CCTGARAGGT

GTAGGCGTGT
CATCCGCACA

AGAGALCCCA
TCTCTTIGGGT

PMORPH® Ig FOR 100.0%

ATTAATACGA
TAATTATGCT

K H L W
ABRCACCTGIG
TTGTGGACAC

CTCACTATAG
GAGTGATATC

F F L
GTTCTITCCTC
CAAGAAGGAG

EcoRT

s Q Vv
TCCCAGGTGGE
AGGGTCCACC

s V F
TCGETCTTICC
AGCCAGARAGG

A L G
GGCCCIGGGC
CCGGGACCCO

F C R
AATTCTGCAG
TTAAGACGTC

L A P
CCCTGGCACC
GGGACCETGG

c L Vv
TGCCTGGTCA
ACGCACCAGT

GGAGACCCAA
CCTCTGGETT

L L VvV A A

CTGCTGGTGE
GACGACCACC

BipI
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TGGGCGETGGA
ACCCGCACCT

TTGACGTCAA
ARCTGCAGTT

AMATGTCGTIA
TTTACAGCAT

ACGGTGGGAG
TGCCACCCIC

CTIGCTIACTG
GACGAATGAC

GCTGGCTAGC
CGACCGATCG

P R
CAGCTCCCAG
GTCGAGGGTC

Styl

R L a
GCGGTTAGCT
CGCCAATCGA

5 5 K
CTCCTCCAMNG
GAGGAGGTTC

D Y F
AGGACTACTT
TCCTCATGAA

A S T
Q
CAGCCICCAC
GCTCGGAGCTGC

s T 3 G
AGCACCTCIC
TCOTGGAGAC

P E P
CCCCGAACCG
GGOGCTTGEC
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1101

1151

1201

1251

1401

1451

1601

v T Vv S W N S G A L
GTGACGGTCT COTGGAACTC AGGCGLCCTC
CACTGCCACA GCACCTTGAG TCCGCGGGAC

P AV
CCCGGCTGTIC
GGGCCGACAG

L @ 8§ s G L Y
CTACAGICCT CAGGACICTA
GATGTCAGGA GTCCTGAGAT

v P 3 5 3 L G T ©Q
CCGTGCCCTC
GGCACGGCAG

H XK P 5 N T K v D K
CACAAGCCCA GCAACACCAA GGTGGACAAG
CTGTTCGCET COTTIGTGOTT CCACCTOTIC

L K T €H T C F P C P
TGACAAALCT CACACATGCC CACCGTGCCC
ACTGTTTTIGA GTGIGTACGG GTGGCAUGGGE

P S vV F L F P P K
GACCGTCAGT CTTCCICTTIC
CTGGCAGTCA GAAGGAGAAG

s R T F g v T c v v
TCCCGGACCC CTGAGGICAC ATGCGTGGTIG
AGGGCCTGGE GACTCCAGTG TACGCACCAC

BbsI

P B V
CCCIGAGGTC
GGGACTCCAG

K F N W Y VvV D
AAGTTCAMACT GGTACGTIGGA
TTCAAGTTGA CCATGCACCT

K T K P R E B0
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T

CAGCAGCTTG GGCACCCAGA CCTACATCIG
GTCCTCGAAC CCGTGGOTICT GOATGTAGAC

P

CCCCCARRAC CCAAGGACAC
GGGGGTTTITG GGITCCIGTG

Y N
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T 5 G vV H T F
ACCAGCCGCG TGCACACCTT
TGOTCGCCGC ACGTGTGGAA

s L 5 s vV vV T
CTCCCTCAGC AGCGTGGETGA
GAGGGAGTCG TCGCACCACT

¥y I C N V N
CAACGTGAAT
GCTTGCACTTA

K v E P K 5 C
AAAGTTGAGC CCAAATCTTG
TTTCAACTCC GGTTTAGAAC

A P E
BGCACCTIGAA
TCGTGGACTT

L L ¢ G
CTCCTGGGGE6
GAGGACCCCC

K D T L M I
CCTCATGATC
GGAGTACTAG

BbsI

v D VvV 3 H E D
GTGGACGTGA GCCACGAAGA
CACCTGCACT CGGTGCITCT

G VvV B vV H N A
CGGCGTGGAG GTGCATAATG
GCCGCACCTC CACGTATTAC

S T Y R Vv Vv

CCAAGACADMA
GETTCTGTTT

3 vV L

T v L H

GCCLCOGCAG GAGCAGTACA ACAGCACCTA
CGGCGCCCTC CTCGTCATGT TGTCGTGCAT

Q D W

L N G K

CCGGGTEETC
GGCCCACCAG

E Y K

AGCGTCCTCA CCGTICCIGCA CCAGGACTGG CTGAATGGCA AGGAGTACAA
TCGCAGGAGT GGCAGGACGT GGTCCTGACC GACTTACCGT TCCTCATGTT

c K VvV
GTGCAAGGTC

3 N K
TCCAACAAAG

A L P A P I E
CCCTCCCAGC CCCCATCGAG

K T I S
AAAACCATCT

CACGTTCCAGC AGGITGITTIC GOCGAGGUICCE GGUGTAGCTC TTITGGTIACA

BsrGI
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Figure 7 (Continued)
K A K G Q P R E P Q v oY T L P P
1651 CCAAAGCCAA AGGGCAGCCC CGAGAACCAC AGGTGTACACL cCreecececea
GCTTTCGGTT TCCCGTCCEGG GCICTTGETG TCCACATGTG CGGACGGGGGET
8 R D E LT K N O Q V S L 1T C L Vv K
17¢1 TCCCGGGATG AGCTGACCAA GAACCAGGTC AGCCTGACCT GCCTGGTCAA
AGGGCCCTAC TCGACTGGTT CTTGGTCCAG TCGGACTGGA CGGACCAGTT
G F Y P 35 D I AV E Ww E S N G Q P
1751 AGGCTTCTAT CCCAGCGACA TCGCCGTGGA GTGGGAGAGC AATGGGCAGC
TCCGAAGATA GGGTCGCTET AGCGGCACCT CACCCTCTCGE TTACCCGETCG
E N N Yy K T T P PV L D S D G 8§
1801 CGGAGAACAA CTACAAGACC ACGCCTCCCG TGCTGGACTC CGACGGELTCC
GCCTCTTGTT GATGTTICTGG TGCGGAGGGC ACGACCTGAG GUTGECCLAGG
F F L Y S K L T VvV D K S R W Qo Qo G
1851 TTCTTCCTCT ACAGCAAGCT CACCGTGGAC AAGAGCAGGET GGCAGCAGGG
AAGAAGGAGA TGTCGTTCGA GTGGCACCTG TTCTCGICCA CCGICGETCCC
Bbsl Nsil
N V F S C S vV M H E A L H N H Y T
1901 GAACGTCTTC TCATGUTCCG TGATGCATGA GGCTICTGCAU AACCACTACA
CTTGCAGAAG AGTACGAGGC ACTACGTACT CCGAGACGTG TTGGTGATGT
S5apl Pmel
Q K 35 L 8 L S P G K *
1951 CGCAGAAGAG CCTCTCCCTG TCTICCGGGTA AATGAGGGCC CGTTTAAACC
GCGTCTTCTC GGAGAGGGAC AGAGGCCCAT TTACTCCCGG GCAAATITGG
2001 CGCTGATCAG CCTCGACTGT GCCTTCTAGT TGCCAGCCAT CTGTTGITTIG
GCGACTAGTC GGAGCTGACA CGGAAGATCA ACGGTCGGTA GACAACAAAC
pMORPE® Ig REV 100.0%
2051 CCCCTCCCCC GTGCCTTCCT TGACCCTGGA AGGTGCCACT CCCACTGETCC
GGGGAGGGGGE CACGGAAGGA ACTGGGACCT TCCACGGTGA CGGGTGACAGG
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Figure 8: DNA Sequence of Ig kappa light chain expression vector pMORPH® h _Igk 1

Styl
601 TCGCTATTAC CATGGTGATG CGGITITGGC AGTACATCRA TGGGCGIGGA
AGCGATAATG GTACCACTAC GCCAARACCG TCATGTAGIT ACCCGCACCT
651 TAGCGGTTTG ACTCACGGGG ATTTCCAAGT CTCCACCCCA TTGACGICAA
ATCGCCAAAC TGAGTGCCCC TAAAGGTTCA GAGGTGGGGT AACTGCAGTT
701 TGGGAGTTTG TTTIGGCACC AAAATCAACG GGACTTTCCA AAATGTCGTA
ACCCTCAAAC AAADACCGTGG TTTTAGTTGC CCTGARAGGT TTTACAGCAT
751 ACAACTCCGC CCCATTGACG CARATGGGCG GTAGGCGTGT ACGGTGGGAG
TGTTGAGGCG GGGTAACTGC GTTTACCCGC CATCCGCACA TGCCACCCIC
801 GTCTATATAA GCAGAGCTCT CTGGCTAACT AGACAACCCA CTGCTTACTG
CAGATATATT CGTCTCGAGA GACCGATTGA TCTCTTGGGET GACGAATGAC

PMORPH® Ig FOR 100% Nhel
851  GCTTATCGAA ATTAATACGA CTCACTATAG GGAGACCCAA GUTGGCTAGC
CGAATAGCTT TAATTATGCT GAGTGATATC CCTCTGGGTT CGACCGATCG
+1 M vV L ¢ T Q V F I S8 L L L W I

Styl
901 CCCACCATGG TGTTGCAGAC CCAGGICTIC ATTTCTCTGT TGCTCTGGAT
CGGTGGTACC ACAACGTCTG GGTCCAGAAG TAAAGAGACA ACGAGACCTA
bsI
+1 $ G A Y 6 D I VvV M I KR T V A A
EcoRV BsiWI

951 CTCTGGTGCC TACGGGGATA TCGTGATGAT TAAACGTACG GTGGCTGCAC
GAGACCACGG ATGCCCCTAT AGCACTACTA ATTTGCATGC CACCGACGTG

+1 P S v F I F P P S D E Q L K § G T
1001 CATCTGICTT CATCTTCCCG CCATCTGATG AGCAGTTGAA ATCTGGAACT
GTAGACAGAA CGTAGAAGGGC GGTAGACTAC TCGTCAACTT TAGACCITGA

BbsI
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A K V

GCCICTGTIG TGTGCCIGCT GAATAACTTC TATCCCAGAG AGGCCARAGT

CGGAGACAAC

Q W K
ACACTGGAAG
TGTCACCTIC

v T E ©Q
TCACAGAGCA
AGTGICTCGT

T L S
Blpl
ACGCTGAGCA
TGCGACTCGT

T H Q
CACCCATCAG
GIGGGTAGIC

E C *

AGTGTTAGGG
TCACAATCCC

AGTTGCCAGC
TCAACGGTCG

K

ACACGGACGA CTTATTGAAG

v D N A L Q S
GTGGATAACG CCCTCCAATC
CACCTATTGC GGGAGGTTAG

D 5 K D s T
GGACAGCAAG GACAGCACCT
CCTGTCGTTC CIGICGTIGGA

A D Y E K H

AAGCAGACTA CGAGAAACAC
TTCGTCTGAT GCTCITTGTG

G L S8 S P Vv T
GGCCTGAGCT CGCCCGTCAC
CCGGACTCGA GCGGGCAGTG

GCCCGTTITAA ACCCGCTGAT
CGGGCAAATT TGGGCGACTA

CATCTGTTGT TTGCCCCTCC
GTAGACAACA AACGGGGAGGE

Y

ATAGGGTCTC

G N 5
GGCTAACTCC
CCCATTGAGG

s L S
ACAGCCTICAG
TGTCGGAGIC

TCCGGTTTCA

Q E S
CAGGAGAGTC
GTCCTCTCAC

S T L
CAGCACCCTG
GTCGTGGGAC

K Vv ¥ A cC E Vv

AAAGTCTACG
TTTCAGATGC

K S F
ARAGAGCTTC
TTTCTCGAAG

CCTGCGAAGT
GGACGCTTCA

N R G
ANCAGGGGAG
TTGTCCCCTC

PMORPH® Ig REV 100%

CAGCCTCGAC
GTCGGAGCTG

CCCGTGCCTT
GGGCACGGAA

TGTGCCTTICT
ACACGGAAGA

CCTTGACCCT
GGAACTGGGA
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Figure 9: DNA Sequence of HuCAL® Ig lambda light chain vector pMORPH® h_Igh. 1
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901

+2

1001

+2
1051

TCCCTATTAC
AGCGATAATG

TAGCGGTTIG
ATCGCCARAC

TGGGAGTTTIG
ACCCTCARAC

ACAACTCCGC
TGTTGAGGCS

GTCTATATAA
CAGATATATT

GCTTATCGAA
CGAATAGCTT

GCCACCATGG
CGGTGGTACC

AGGATCCTGG
TCCTAGGACC

CCCARAGGCTG
GGGTTCCGAL

Q A N
TCAAGCCAAC
AGTTCGGTIG

CATGCTGATS
GTACCACTAC

ACTCACGGGG
TGAGTGCCCC

TTTTGGCACT
AAAACCGTGG

CCCATTGACSG
GGGTRACTGC

GCAGAGCICT
CGTCTCGAGA

pM Ig FOR

CGLITTIGGC
GCCAAAACCG

ATTTCCAAGT
TAANGGTTCA

AAAATCARCG
TTTTAGTTGC

CAAATGGGCG
GTTTACCCGC

CTGGCTAACT
GACCGATTGA

100.0%

AGTACATCAA
TCATGTAGTT

CTCCACCCCA
GAGGTGGGGT

GGACTTTCCA
CCTGAAAGGT

GTAGGCGETICT
CATCCGCACA

AGAGAACCCA
TCTCTTOGET

ATTAMATACGA
TAATTATGCT

W A L

CCTGGGRCTCT
GGACCCGAGA

GCTGATATCG
CGACTATAGC

v

CCCCCTCGaET

GGGGGAGCCA

K A T

AAGGCCACAC
TTCCGGIGTE

CTCACTATAG
GAGTGATATC

L L L

GCTGCTCCTC
CGACGAGGAG

H E

TGATGCACGA

ACTACGTGCT

T L F

CACTCTGTTIC
GTGACGACAAG

L v C L

TGGETGTGEICT
ACCACACAGA

GGAGACCCRAA
CCTCTGGGTT

T L L

ACCCTCCTICA
TGGOAGGAGT

AGTTAACCGT
TCAATTGGCA

P P S

CCgeeereer

GGLCOCGAGGA

i 8 D

CATAAGTGAC
GIATTCACTG

TCLUGECCGTGEA
ACCCGCACCT

TTGACGTCAA
AACTGCAGTT

AAATGTCGTA
TTTACAGCAT

ACGGTGGEAG
TGCCACCCTC

CTGCTTACTG
GACGAATGAC

GCTGGCTAGC
CGACCGATCG

o G T

CTCAGGGCAC
GAGTCCCETE

CCTAGGTCAG
GGATCCAGTC

E E L

CTGAGGAGCT

GCACTCCTCCGA

F Y P

TTCTACCCGG
AAGATGEGCC
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K A G
CAAGGCGGGA
GTTCCGCCCT

A A S
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R 5 Y
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v A P
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TCACCGGGGA

CCTCGACTGT
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Ig_REV 100%

GTGCCTTCCT
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Figure 10
Designation: Format Affinity Maturation Heavy chain from: Light chain from: |

MOR06183 Fab/lgG1 new H-CDR2 MOR06183 MORO03087 (parental)
MORO06184 Fab/igG1 new H-CDR2 MORO06184 MORO03087 (parental)
MOR06185 Fab/igG1 new H-CDR2 MORO06185 MORO03087 (parental)
MORO06186 Fab/igG1 new H-CDR2 MORO06186 MORO03087 (parental)
MOR06187 Fabl/igG1 new H-CDR2 MOR06187 MORO03087 (parental)
MOR06188 Fab/igG1 new H-CDR2 MOR06188 MOROQ3087 (parental)
MOR06189 Fab/igG1 new H-CDR2 MORO06189 MORO03087 (parental)
MORO06190 Fab/igG1 new H-CDR2 MORO06190 MORO03087 (parental)
MOR06192 Fab/igG1 new H-CDR2 MOR06192 MORO03087 (parental)
MORO06195 Fab/igG1 new H-CDR2 MORO06195 MORO03087 (parental)
MOR06197 Fab/igG1 new H-CDR2 MORO06197 MOROQ3087 (parental)
MORO06200 Fab/igG1 new H-CDR2 MOR06200 MORO3087 (parental)
MORO06201 Fab/lgG1 new H-CDR2 MOR06201 MORO03087 (parental)
MORO06204 Fab/igG1 new H-CDR2 MORO06204 MORO03088 (parental)
MOR06214 Fab/igG1 new H-CDR2 MORO06214 MORO03088 (parental)
MORO06278 Fab new L-CDR3 MORO03088 (parental) MOR06278

MORO06279 Fab new L-CDR3 MORO03088 (parental) MOR06279

MOR06347 1gG1 new L-CDR3 MORO03088 (parental) MORO06278

MORO06348 1gG1 new L-CDR3 & H-CDR2 MOR06214 MOR06278
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FIGURE 11: CD38-expression analysis of Lymphocytes and Erythrocytes

A: MOR 3087

B: MOR 3088
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Figure 12: CD38 expression analysis of Lymphocytes and Erythrocytes

MOR 03087:
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Figure 13: Overview Cross-Reactivity Anti-CD38 Antibodies

US 9,193,799 B2

Human Rhesus Cynomolgus Marmoset
Species/Tissue:
PBMCs Erythr. PBMCs Erythr. || PBMCs | Erythr. | PBMCs | Erythr.
Anti-CD38 MAbs:
3076 + n.d. - - - - - -
3077 + - - - - - - -
3078 + n.d. - - - - - -
3079 + + - - - - - -
3080 + +/- + - + - - -
3081 + n.d. - - - - - -
3085 + n.d. - - - - - -
3086 + n.d. - - - - - -
3087 + +/- + + + + + -
3088 + - + + + + + -
3089 + n.d. - - - - - -
3101 + n.d. - - - - - -
3102 + n.d. - - - - - -
3127 + n.d. - - - - - -
3128 + n.d. - - - - - -
3129 + n.d. - - - - - -
3130 + n.d. - - - - - -
3131 + n.d. - - - - - -

+: positive staining
+-: weak positive staining
- : negative staining
n.d.: not determined
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Figure 14b (Continued)
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FULLY HUMAN THERAPEUTIC
ANTIBODIES SPECIFIC FOR HUMAN CD38

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a Divisional of U.S. application Ser. No.
13/291,473, filed Nov. 8, 2011, which issued as U.S. Pat. No.
8,486,394 on Jul. 16, 2013; which is a Divisional of U.S.
application Ser. No. 12/089,806, which issued as U.S. Pat.
No. 8,088,896 on Jan. 3, 2012; U.S. application Ser. No.
12/089,806 entered the U.S. National Stage on Apr. 10, 2008
as a National Stage application of PCT/EP2006/009889, filed
Oct. 12, 2006, which was published in English on Apr. 19,
2007 as WO 2007/042309, and which claims the benefit of
U.S. provisional application Ser. No. 60/725,297, filed Oct.
12, 2005.

The instant application contains a Sequence Listing which
has been submitted in ASCII format via EFS-WEB and is
hereby incorporated by reference in its entirety. Said ASCII
copy, created on May 22, 2013, is named sequence.txt and is
119KB.

SUMMARY OF THE INVENTION

The present invention relates to an isolated antigen-binding
region that is specific for CD38, which comprises (i) an
H-CDR3 region depicted in SEQ ID NO: 16, 17, 18, 19, 20,
21,22,23,24,25,26,27,28,29,30,92,93, 94,95, 96,97, 98,
99, 100, 101, 102, 103, 104, 105 or 106 or (ii) an H-CDR3
region that has at least a sixty percent identity to an H-CDR3
region depicted in SEQ ID NO: 16, 17, 18, 19, 20, 21, 22, 23,
24,25,26,27,28, 29,30, 92,93, 94, 95, 96, 97, 98, 99, 100,
101, 102, 103, 104, 105 or 106

The present invention furthermore relates to an isolated
antibody or functional fragment thereof that is specific for
CD38, which comprises (i) a variable heavy chain depicted in
SEQIDNO: 16, 17, 18, 19, 20, 21, 22, 23, 24,25, 26, 27, 28,
29,30, 92,93, 94, 95, 96,97, 98, 99, 100, 101, 102, 103, 104,
105 or 106 or (ii) a variable heavy chain that has at least a sixty
percent identity to a variable heavy chain depicted in SEQ ID
NO: 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30,
92,93, 94, 95,96, 97, 98, 99, 100, 101, 102, 103, 104, 105 or
106.

Additionally, the present invention relates to an isolated
antigen-binding region that is specific for CD38, which com-
prises (i) an L-CDR3 region depicted in SEQ ID NO: 46, 47,
48,49, 50,51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 109 or 110 or
(i1) an L-CDR3 region that has at least a sixty percent identity
to an L-CDR3 region depicted in SEQ ID NO: 46, 47, 48, 49,
50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 109 or 110.

Also, the present invention relates to an isolated antibody
or functional fragment thereof, which comprises (i) a variable
light chain depicted in SEQ ID NO: 46, 47, 48, 49, 50, 51, 52,
53,54,55,56,57,58,59,60,109 or 110 or (ii) a variable light
chain that has at least a sixty percent identity to a variable light
chain depicted in SEQ ID NO: 46, 47, 48, 49, 50, 51, 52, 53,
54,55, 56, 57, 58, 59, 60, 109 or 110.

The present invention further relates to a variable heavy
chain of an isolated antigen-binding region that is encoded by
(1) a nucleic acid sequence comprising SEQ IDNO: 1,2, 3, 4,
5,6,7,8,9,10,11, 12,13, 14,15,77,78, 79, 80, 81, 82, 83,
84, 85, 86,87, 88, 89,90 0or 91 or (i) a nucleic acid sequences
that hybridizes under high stringency conditions to the
complementary strand of SEQ IDNO: 1, 2,3,4,5,6,7,8,9,
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2
10,11,12,13,14,15,77,78,79, 80, 81, 82, 83, 84, 85, 86, 87,
88, 89, 90 or 91, wherein said antigen-binding region is spe-
cific for CD38.

The present invention also relates to a variable light chain
of an isolated antigen-binding region that is encoded by (i) a
nucleic acid sequence comprising SEQ ID NO: 31,32, 33,34,
35, 36,37, 38, 39, 40, 41, 42,43, 44, 45,107 or 108 or (ii) a
nucleic acid sequences that hybridizes under high stringency
conditions to the complementary strand of SEQ ID NO: 31,
32,33,34,35,36,37,38,39,40,41,42,43,44,45,107 or 108,
wherein said antibody or functional fragment thereof is spe-
cific for CD38.

Further, the present invention relates to an isolated nucleic
acid sequence that encodes an antigen-binding region of a
human antibody or functional fragment thereofthat is specific
for CD38.

Additionally, the invention relates to a nucleic acid
sequence encoding a variable heavy chain of an isolated anti-
gen-binding region, which comprises (i) a sequence selected
from the group consisting of SEQ ID NOS: 1,2,3,4,5,6,7,
8,9,10,11,12,13,14,15,77,78,79, 80, 81, 82, 83, 84, 85,
86, 87, 88, 89, 90 and 91 or (ii) a nucleic acid sequence that
hybridizes under high stringency conditions to the comple-
mentary strand of SEQID NO: 1, 2,3,4,5,6,7,8,9,10,11,
12,13,14,15,77,78,79,80, 81, 82, 83, 84, 85, 86, 87, 88, 89,
90 or 91, wherein said antigen-binding region is specific for
CD38.

The present invention also relates to a nucleic acid
sequence encoding a variable light chain of an isolated anti-
gen-binding region, which comprises (i) a sequence selected
from the group consisting of SEQ ID NOS: 31,32, 33,34, 35,
36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 107 and 108 or (ii) a
nucleic acid sequence that hybridizes under high stringency
conditions to the complementary strand of SEQ ID NO: 31,
32,33,34,35,36,37,38,39,40,41,42,43,44,45,107 or 108
wherein said antigen-binding region is specific for CD38.

The present invention further relates to a method of induc-
ing specific killing of tumor cells that express CD38, wherein
said specific killing occurs by CD38 cross-linking, compris-
ing the step of incubating said cells in the presence of a
sufficient amount of an isolated human or humanized anti-
CD38 antibody or a functional fragment thereof, wherein said
human or humanized anti-CD38 antibody comprises (i) a
nucleic acid sequence encoding a heavy chain depicted in
SEQIDNO:1,2,3,4,5,6,7,8,9,10,11, 12,13, 14, 15,77,
78,79, 80,81, 82, 83, 84, 85, 86, 87,88,89,900r 91 or (ii) a
nucleic acid sequences that hybridizes under high stringency
conditions to the complementary strand of SEQ ID NO: 1, 2,
3,4,5,6,7,8,9,10,11, 12,13, 14, 15,77,78,79, 80, 81, 82,
83, 84, 85, 86, 87, 88, 89, 90 or 91, wherein said antibody or
a functional fragment thereof is specific for CD38.

Additionally, the present invention relates to A method of
inducing specific killing of tumor cells that express CD38,
wherein said specific killing occurs by CD38 cross-linking,
comprising the step of incubating said cells in the presence of
a sufficient amount of an isolated human or humanized anti-
CD38 antibody or a functional fragment thereof, wherein said
human or humanized anti-CD38 antibody comprises (i) a
nucleic acid sequence encoding a light chain depicted in SEQ
ID NO: 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44,
45,107 or 108 or (ii) a nucleic acid sequences that hybridizes
under high stringency conditions to the complementary
strand of SEQIDNO: 31,32, 33,34,35,36,37,38,39,40,41,
42, 43, 44, 45, 107 or 108, wherein said antibody or a func-
tional fragment thereof is specific for CD38.

Also, the present invention relates to a method of inducing
specific killing of tumor cells that express CD38, wherein
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said specific killing occurs by CD38 cross-linking, compris-
ing the step of incubating said cells in the presence of a
sufficient amount of an isolated human or humanized anti-
CD38 antibody or a functional fragment thereof, wherein said
human or humanized anti-CD38 antibody or said functional
fragment thereof comprises (i) a heavy chain amino acid
sequence depicted in SEQ ID NO: 16, 17, 18, 19, 20, 21, 22,
23, 24, 25, 26, 27, 28, 29, 30, 92, 93, 94, 95, 96, 97, 98, 99,
100, 101, 102, 103, 104, 105 or 106 or (ii) a variable heavy
chain that has at least a sixty percent identity to a variable
heavy chain depicted in SEQ ID NO: 16, 17, 18, 19, 20, 21,
22,23,24,25,26,27,28,29,30,92,93,94,95,96,97, 98,99,
100, 101, 102, 103, 104, 105 or 106.
Also, the present invention relates to a method of inducing
specific killing of tumor cells that express CD38, wherein
said specific killing occurs by CD38 cross-linking, compris-
ing the step of incubating said cells in the presence of a
sufficient amount of an isolated human or humanized anti-
CD38 antibody or a functional fragment thereof, wherein said
human or humanized anti-CD38 antibody comprises (i) and/
or a light chain amino acid sequence depicted in SEQ ID NO:
46,47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 109
or 110 or (ii) a variable light chain that has at least a sixty
percent identity to a variable light chain depicted in SEQ ID
NO: 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60,
109 or 110.
Furthermore, the present invention relates to a method of
detecting specific killing of tumor cells that express CD38, by
CD38 cross-linking, comprising the steps of:
(1) administering to a subject in need thereof an effective
amount of a human or humanized anti-CD38 antibody or
a functional fragment thereof, and

(ii) detecting the specific killing activity of said human or
humanized anti-CD38 antibody or said functional frag-
ment thereof.

Also, the present invention relates to a method of detecting
the presence of CD38 in a tissue or a cell of minipig origin,
comprising the steps of:

(1) allowing a human or humanized anti-CD38 antibody or

a functional fragment thereof to come into contact with
said CD38, and

(ii) detecting the specific binding of said human or human-

ized anti-CD38 antibody or functional fragment thereof
to said CD38 minipig cells, wherein said antibody or
functional fragment thereof is also able to specifically
bind to CD38 of human origin.

Furthermore, the present invention relates to A method of
detecting CD38 in a CD38-expressing erythrocyte, compris-
ing the steps of:

(1) allowing a human or humanized anti-CD38 antibody or

a functional fragment thereof to come into contact with
said CD38-expressing erythrocyte, and

(ii) detecting the specific binding of said human or human-

ized anti-CD38 antibody or functional fragment thereof
to said CD38-expressing erythrocytes, wherein said
antibody or functional fragment thereof is also able to
specifically bind to human CD38 from a cell or tissue
other than human erythrocytes.

The present invention also relates to an isolated antibody or
functional fragment thereof according to the present inven-
tion, which comprises (i) an H-CDR3 region depicted in SEQ
ID NO: 21 or 22 or (ii) an H-CDR3 region at least a sixty
percent identity thereto, and that is specific for human CD38
and marmoset CD38.

BRIEF DESCRIPTION OF THE FIGURES

FIG. 1a provides nucleic acid sequences of various anti-
body variable heavy regions for use in the present invention.
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FIG. 15 provides amino acid sequences of various antibody
variable heavy regions for use in the present invention. CDR
regions HCDR1, HCDR2 and HCDR3 are designated from
N- to C-terminus in boldface.

FIG. 2a provides nucleic acid sequences of various anti-
body variable light regions for use in the present invention.

FIG. 2bprovides amino acid sequences of various antibody
variable light regions for use in the present invention. CDR
regions LCDR1, LCDR2 and LCDR3 are designated from N-
to C-terminus in boldface.

FIG. 3 provides amino acid sequences of variable heavy
regions of various consensus-based HuCAL antibody master
gene sequences. CDR regions HCDR1, HCDR2 and HCDR3
are designated from N- to C-terminus in boldface.

FIG. 4 provides amino acid sequences of variable light
regions of various consensus-based HuCAL antibody master
gene sequences. CDR regions LCDR1, LCDR2 and LCDR3
are designated from N- to C-terminus in boldface.

FIG. 5 provides the amino acid sequence of CD38
(SWISS-PROT primary accession number P28907).

FIG. 6 provides the nucleotide sequences of the heavy and
light chains of chimeric OKT10.

FIG. 7 provides the DNA sequence of
pMORPH®_h_IgG1l_1 (bp 601-2100) (SEQ ID NO: 74),
encoding the IgG1 variable heavy chain (SEQ ID NOS: 129
and 138). The vector is based on the pcDNA3.1+ vectors
(Invitrogen). The amino acid sequence of the VH-stuffer
sequence is indicated in bold, whereas the final reading
frames of the VH-leader sequence and the constant region
gene are printed in non-bold. Restriction sites are indicated
above the sequence. The priming sites of the sequencing
primers are underlined.

FIG. 8 provides the DNA sequence of Ig kappa light chain
expression vector pMORPH® _h_Igk 1 (bp 601-1400)
(SEQ ID NO: 75), encoding the variable k light chain (SEQ
ID NO: 130). The vector is based on the pcDNA3.1+ vectors
(Invitrogen). The amino acid sequences of the Vi-stuffer
sequence is indicated in bold, whereas the final reading
frames of the Vk-leader sequence and of the constant region
gene are printed in non-bold. Restriction sites are indicated
above the sequence. The priming sites of the sequencing
primers are underlined.

FIG. 9 provides the DNA sequence of HuCAL Ig lambda
light chain vector pMORPH®_h_Igh 1 (bp 601-1400)
(SEQ ID NO: 76), encoding the variable A light chain (SEQ
ID NOS: 131 and 139). The amino acid sequence of the
Vh-stuffer sequence is indicated in bold, whereas the final
reading frames of the VA-leader sequence and of the constant
region gene are printed in non-bold. Restriction sites are
indicated above the sequence. The priming sites of the
sequencing primers are underlined.

FIG. 10 provides different combinations of heavy and light
chains in the Fab/IgG format for use in the present invention

FIG. 11 provides CD38-expression analysis of Lympho-
cytes and Erythrocytes obtained by FACS. PBMCs and
Erythrocytes were isolated from whole blood of cynomolgus,
rhesus and marmoset by density gradient centrifugation fol-
lowed by FACS-analysis using anti-CD38 Fab antibodies
MORO03087 (A, right histograms, light arrow) and
MORO03088 (B, right histograms; light arrow). An irrelevant
Fab-antibody (A & B, left histograms; black arrow) was used
as a negative control.

FIG. 12 provides CD38 expression analysis of Lympho-
cytes and Erythrocytes obtained by FACS. PBMCs and
Erythrocytes were isolated from whole blood of human,
cynomolgus and marmoset by density gradient centrifugation
followed by FACS-analysis using anti-CD38 IgGl



US 9,193,799 B2

5

MORO03087 (right histograms; white arrow). An irrelevant
1gG1 control antibody (A & B, left histograms; black arrow)
was used as a negative control.

FIG. 13 provides a comparative overview of Cross-Reac-
tivity of different anti-CD38 antibodies.

FIGS. 14(a) and 14(b) delineate the CDR and FR regions
for certain antibodies for use in the invention and compare
amino acids at a given position to each other and to corre-
sponding consensus sequences.

The consensus sequences are VHIA (SEQ ID NO: 61),
VH2 (SEQIDNO: 63), VH3 (SEQ IDNO: 63), VH4 (SEQID
NO: 64), VHS (SEQ ID NO: 65), V1_ Al (SEQ ID NO: 66),
V1_A2 (SEQIDNO: 67),V1_A3 (SEQIDNO: 68),V1_kl
(SEQ ID NO: 69) and V1_k3 (SEQ ID NO: 70). 3076 repre-
sents an antibody having a variable heavy region (VH) cor-
responding to SEQ ID NO: 16 and a variable light (VL) region
corresponding to SEQ ID NO: 46. Likewise, 3078 VL. (SEQ
IDNO: 17) and VL (SEQID NO: 47); 3081 VH (SEQ ID NO:
18)and VL (SEQIDNO: 48); 3085 VH (SEQIDNO: 19) and
VL (SEQ ID NO: 49); 3086 VH (SEQ ID NO: 20) and VL
(SEQ ID NO: 50); 3087 VH (SEQ ID NO: 21) and VL (SEQ
IDNO: 51);3088 VH (SEQIDNO: 22) and VL (SEQ ID NO:
52); 3089 VH (SEQ ID NO: 23) and VL (SEQ ID NO: 53);
3101 VH (SEQ ID NO: 24) and VL (SEQ ID NO: 54); 3102
VH (SEQ ID NO: 25) and VL (SEQ ID NO: 55); 3127 VH
(SEQ ID NO: 26) and VL (SEQ ID NO: 56); 3128 VH (SEQ
IDNO: 27) and VL (SEQID NO: 57);3129 VH (SEQ ID NO:
28)and VL (SEQID NO: 58); 3130 VH (SEQ ID NO: 29) and
VL (SEQ ID NO: 59); 3131 VH (SEQ ID NO: 30) and VL
(SEQIDNO: 60); 6183 VH (SEQIDN0:92); 6184 VH (SEQ
ID NO: 93) 6185 VH (SEQ ID NO: 94); 6186 VH (SEQ ID
NO: 95); 6187 VH (SEQ ID NO: 96); 6188 VH (SEQ ID NO:
97); 6189 VH (SEQ ID N0:98); 6190 VH (SEQ ID NO: 99);
6192 VH (SEQ ID NO: 100); 6195 VH (SEQ ID NO: 101);
6197 VH (SEQ ID NO: 102); 6200 VH (SEQ ID NO: 103);
6201 VH (SEQ ID NO: 104); 6204 VH (SEQ ID NO: 105);
6214 VH (SEQ ID NO: 106); 6278 VL (SEQ ID NO: 109);
and 6279 VL (SEQ ID NO: 110).

DETAILED DESCRIPTION OF THE INVENTION

The present invention is based on the discovery of novel
antibodies and methods of using antibodies that are specific to
or have a high affinity for CD38 and can deliver a therapeutic
benefit to a subject. The antibodies, which may be human or
humanized, can be used in many contexts, which are more
fully described herein. Suitable antibodies for use in the
present invention are disclosed in U.S. 60/614,471, which
hereby is incorporated by reference.

A “human” antibody or functional human antibody frag-
ment is hereby defined as one that is not chimeric (e.g., not
“humanized”) and not from (either in whole or in part) a
non-human species. A human antibody or functional anti-
body fragment can be derived from a human or can be a
synthetic human antibody. A “synthetic human antibody” is
defined herein as an antibody having a sequence derived, in
whole or in part, in silico from synthetic sequences that are
based on the analysis of known human antibody sequences. In
silico design of a human antibody sequence or fragment
thereof can be achieved, for example, by analyzing a database
of human antibody or antibody fragment sequences and
devising a polypeptide sequence utilizing the data obtained
therefrom. Another example of a human antibody or func-
tional antibody fragment, is one that is encoded by a nucleic
acid isolated from a library of antibody sequences of human
origin (i.e., such library being based on antibodies taken from
a human natural source).
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A “humanized antibody” or functional humanized anti-
body fragment is defined herein as one that is (i) derived from
a non-human source (e.g., a transgenic mouse which bears a
heterologous immune system), which antibody is based on a
human germline sequence; or (ii) chimeric, wherein the vari-
able domain is derived from a non-human origin and the
constant domain is derived from a human origin or (iii) CDR-
grafted, wherein the CDRs of the variable domain are from a
non-human origin, while one or more frameworks of the
variable domain are of human origin and the constant domain
(if any) is of human origin.

Asused herein, an antibody “binds specifically to,” is “spe-
cific to/for” or “specifically recognizes™ an antigen (here,
CD38) if such antibody is able to discriminate between such
antigen and one or more reference antigen(s), since binding
specificity is not an absolute, but a relative property. In its
most general form (and when no defined reference is men-
tioned), “specific binding” is referring to the ability of the
antibody to discriminate between the antigen of interest and
an unrelated antigen, as determined, for example, in accor-
dance with one of the following methods. Such methods
comprise, but are not limited to Western blots, ELISA-, RIA-,
ECL-, IRMA-tests, FACS, THC and peptide scans. For
example, a standard ELISA assay can be carried out. The
scoring may be carried out by standard color development
(e.g. secondary antibody with horseradish peroxide and tet-
ramethyl benzidine with hydrogenperoxide). The reaction in
certain wells is scored by the optical density, for example, at
450 nm. Typical background (=negative reaction) may be 0.1
OD; typical positive reaction may be 1 OD. This means the
difference positive/negative can be more than 10-fold. Typi-
cally, determination of binding specificity is performed by
using not a single reference antigen, but a set of about three to
five unrelated antigens, such as milk powder, BSA, transfer-
rin or the like. It is possible for an antibody to be “specific to”
or “specific for” an antigen of 2 or more cells/tissues and/or 2
or more species, provided that the antibody meets binding
criteria for each of such cells/tissues and species, for example.
Accordingly, an antibody may bind specifically to the target
antigen CD38 on various cell types and/or tissues, e.g. eryth-
rocytes, lymphocytes isolated from peripheral blood, spleen
or lymph-nodes. In addition, an antibody may be specific to
both CD38 of one species and CD38 of another species.

“Specific binding” also may refer to the ability of an anti-
body to discriminate between the target antigen and one or
more closely related antigen(s), which are used as reference
points, e.g. between CD38 and CD157. Additionally, “spe-
cific binding” may relate to the ability of an antibody to
discriminate between different parts of its target antigen, e.g.
different domains or regions of CD38, such as epitopes in the
N-terminal or in the C-terminal region of CD38, or between
one or more key amino acid residues or stretches of amino
acid residues of CD38.

Also, as used herein, an “immunoglobulin” (Ig) hereby is
defined as a protein belonging to the class IgG, IgM, IgE, IgA,
or IgD (or any subclass thereof), and includes all convention-
ally known antibodies and functional fragments thereof. A
“functional fragment” of an antibody/immunoglobulin
hereby is defined as a fragment of an antibody/immunoglo-
bulin (e.g., a variable region of an IgG) that retains the anti-
gen-binding region. An “antigen-binding region” of an anti-
body typically is found in one or more hypervariable
region(s) of an antibody, i.e., the CDR-1, -2, and/or -3
regions; however, the variable “framework” regions can also
play an important role in antigen binding, such as by provid-
ing a scaffold for the CDRs. Preferably, the “antigen-binding
region” comprises at least amino acid residues 4 to 103 of'the
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variable light (VL) chain and 5 to 109 of the variable heavy
(VH) chain, more preferably amino acid residues 3 to 107 of
VL and 4 to 111 of VH, and particularly preferred are the
complete VI and VH chains (amino acid positions 1 to 109 of
VL and 1 to 113 of VH; numbering according to WO
97/08320). A preferred class of immunoglobulins for use in
the present invention is IgG. “Functional fragments” of the
invention include the domain of a F(ab'), fragment, a Fab
fragment and scFv. The F(ab'), or Fab may be engineered to
minimize or completely remove the intermolecular disul-
phide interactions that occur between the C, and C,
domains.

The term “parental binder” as used in connection with the
present invention denotes any binder which has not under-
gone the process of optimization. A process of optimization is
described elsewhere in the present specification.

The term “binder” as used in connection with the present
invention may be used in a synonymous manner as the term
“immunoglobulin” or “antibody”.

An antibody for use in the invention may be derived from
a recombinant antibody library that is based on amino acid
sequences that have been designed in silico and encoded by
nucleic acids that are synthetically created. In silico design of
an antibody sequence is achieved, for example, by analyzing
a database of human sequences and devising a polypeptide
sequence utilizing the data obtained therefrom. Methods for
designing and obtaining in silico-created sequences are
described, for example, in Knappik et al., J. Mol. Biol. (2000)
296:57; Krebs et al., J. Immunol. Methods. (2001) 254:67;
and U.S. Pat. No. 6,300,064 issued to Knappik et al., which
hereby are incorporated by reference in their entirety.

Antibodies for Use in the Invention

Throughout this document, reference is made to the fol-
lowing representative antibodies for use in the invention:
“antibody nos.” or “LACS” or “MOR” 3076 or 03076, 3078
0r03078,3081 or 03081, 3085 or 03085, 3086 or 03086, 3087
or03087,3088 or 03088, 3089 or 03089,3101 0r03101,3102
0r03102,31270r03127,31280r03128,3129 0r 03129,3130
0r03130,31310r03131,6183 0r 06183, 6184 0r 06184, 6185
0r06185,61860r06186,6187 or 06187, 6188 or 06188, 6189
0r06189,61900r06190,61920r06192, 6195 0r 06195, 6197
0r06197,62000r 06200, 6201 or 06201, 6204 or 06204, 6214
or 06214, 6278 or 06278, 6279 or 06279. LAC 3076 repre-
sents an antibody having a variable heavy region correspond-
ing to SEQ ID NO: 1 (DNA)/SEQ ID NO: 16 (protein) and a
variable light region corresponding to SEQ ID NO: 31
(DNA)/SEQ ID NO: 46 (protein). LAC 3078 represents an
antibody having a variable heavy region corresponding to
SEQ ID NO: 2 (DNA)/SEQ ID NO: 17 (protein) and a vari-
able light region corresponding to SEQ ID NO: 32 (DNA)/
SEQ ID NO: 47 (protein). LAC 3081 represents an antibody
having a variable heavy region corresponding to SEQ ID NO:
3 (DNA)/SEQ ID NO: 18 (protein) and a variable light region
corresponding to SEQ ID NO: 33 (DNA)/SEQ 1D NO: 48
(protein). LAC 3085 represents an antibody having a variable
heavy region corresponding to SEQ ID NO: 4 (DNA)/SEQ ID
NO: 19 (protein) and a variable light region corresponding to
SEQ ID NO: 34 (DNA)Y/SEQ ID NO: 49 (protein). LAC 3086
represents an antibody having a variable heavy region corre-
sponding to SEQ ID NO: 5 (DNA)/SEQ ID NO: 20 (protein)
and a variable light region corresponding to SEQ ID NO: 35
(DNA)/SEQ ID NO: 50 (protein). LAC 3087 represents an
antibody having a variable heavy region corresponding to
SEQ ID NO: 6 (DNA)/SEQ ID NO: 21 (protein) and a vari-
able light region corresponding to SEQ ID NO: 36 (DNA)/
SEQ ID NO: 51 (protein). LAC 3088 represents an antibody
having a variable heavy region corresponding to SEQ ID NO:

20

30

40

45

8

7 (DNA)/SEQ ID NO: 22 (protein) and a variable light region
corresponding to SEQ ID NO: 37 (DNA)/SEQ ID NO: 52
(protein). LAC 3089 represents an antibody having a variable
heavy region corresponding to SEQ ID NO: 8 (DNA)/SEQ ID
NO: 23 (protein) and a variable light region corresponding to
SEQ ID NO: 38 (DNA)/SEQ ID NO: 53 (protein). LAC 3101
represents an antibody having a variable heavy region corre-
sponding to SEQ ID NO: 9 (DNA)/SEQ ID NO: 24 (protein)
and a variable light region corresponding to SEQ ID NO: 39
(DNA)/SEQ ID NO: 54 (protein). LAC 3102 represents an
antibody having a variable heavy region corresponding to
SEQ ID NO: 10 (DNA)/SEQ ID NO: 25 (protein) and a
variable light region corresponding to SEQ ID NO: 40
(DNA)/SEQ ID NO: 55 (protein). LAC 3127 represents an
antibody having a variable heavy region corresponding to
SEQ ID NO: 11 (DNA)/SEQ ID NO: 26 (protein) and a
variable light region corresponding to SEQ ID NO: 41
(DNA)/SEQ ID NO: 56 (protein). LAC 3128 represents an
antibody having a variable heavy region corresponding to
SEQ ID NO: 12 (DNA)/SEQ ID NO: 27 (protein) and a
variable light region corresponding to SEQ ID NO: 42
(DNA)/SEQ ID NO: 57 (protein). LAC 3129 represents an
antibody having a variable heavy region corresponding to
SEQ ID NO: 13 (DNA)/SEQ ID NO: 28 (protein) and a
variable light region corresponding to SEQ ID NO: 43
(DNA)/SEQ ID NO: 58 (protein). LAC 3130 represents an
antibody having a variable heavy region corresponding to
SEQ ID NO: 14 (DNA)/SEQ ID NO: 29 (protein) and a
variable light region corresponding to SEQ ID NO: 44
(DNA)/SEQ ID NO: 59 (protein). LAC 3131 represents an
antibody having a variable heavy region corresponding to
SEQ ID NO: 15 (DNA)/SEQ ID NO: 30 (protein) and a
variable light region corresponding to SEQ ID NO: 45
(DNA)/SEQ ID NO: 60 (protein). Furthermore, optimized
clones, which were derived from the parental binders
MORO03087 and MORO03088, comprise the following:
MORO06183 represents an antibody having a variable heavy
region corresponding to SEQ ID NO: 77 (DNA)/SEQ ID NO:
92 (protein). MORO06184 represents an antibody having a
variable heavy region corresponding to SEQ ID NO: 78
(DNA)/SEQ ID NO: 93 (protein). MORO06185 represents an
antibody having a variable heavy region corresponding to
SEQ ID NO: 79 (DNA)SEQ ID NO: 94 (protein).
MORO06186 represents an antibody having a variable heavy
region corresponding to SEQ ID NO: 80 (DNA)/SEQ ID NO:
95 (protein). MORO06187 represents an antibody having a
variable heavy region corresponding to SEQ ID NO: 81
(DNA)/SEQ ID NO: 96 (protein). MOR06188 represents an
antibody having a variable heavy region corresponding to
SEQ ID NO: 82 (DNA)/SEQ ID NO: 97. MOR06189 repre-
sents an antibody having a variable heavy region correspond-
ing to SEQ ID NO: 83 (DNA)/SEQ ID NO:98 (protein).
MORO06190 represents an antibody having a variable heavy
region corresponding to SEQ ID NO: 84 (DNA)/SEQ ID NO:
99 (protein). MORO06192 represents an antibody having a
variable heavy region corresponding to SEQ ID NO: 85
(DNA)/SEQID NO: 100 (protein). MOR06195 represents an
antibody having a variable heavy region corresponding to
SEQ ID NO: 8 (DNA)SEQ ID NO: 101 (protein).
MORO06197 represents an antibody having a variable heavy
region corresponding to SEQ ID NO: 87 (DNA)/SEQ ID NO:
102 (protein). MOR06200 represents an antibody having a
variable heavy region corresponding to SEQ ID NO: 88
(DNA)/SEQID NO: 103 (protein). MOR06201 represents an
antibody having a variable heavy region corresponding to
SEQ ID NO: 89 (DNA)/SEQ ID NO: 104 (protein). MOR
06204 represents an antibody having a variable heavy region
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corresponding to SEQ ID NO: 90 (DNA)/SEQ ID NO: 105
(protein). MOR06214 represents an antibody having a vari-
able heavy region corresponding to SEQ ID NO: 91 (DNA)/
SEQ ID NO: 106 (protein). MORO06278 represents an anti-
body having a variable light region corresponding to SEQ ID
NO: 107 (DNA)/SEQ ID NO: 109 (protein). MOR 06279
represents an antibody having a variable light region corre-
sponding to SEQ ID NO: 108 (DNA)/SEQ ID NO: 110 (pro-
tein).

Antibodies of the invention were characterized in Fab and/or
IgG format and comprise various combinations of the light
and heavy chains of optimized and parental binders. FIG. 10
shows several non-limiting combinations which can be used
in connection with the present invention.

In one aspect, the invention provides methods for using
antibodies having an antigen-binding region that can bind
specifically to or has a high affinity for one or more regions of
CD38, whose amino acid sequence is depicted by SEQ ID
NO: 71. An antibody is said to have a “high affinity” for an
antigen if the affinity measurement is at least 100 nM
(monovalent affinity of Fab fragment). An antibody or anti-
gen-binding region for use in the present invention preferably
can bind to CD38 with an affinity of about less than 600 nM.
Preferably, the antibody or antigen-binding region for use in
the present invention can bind to CD38 with an affinity of
about less than 100 nM, more preferably less than about 60
nM, and still more preferably less than about 30 nM. Further
preferred are uses of antibodies that bind to CD38 with an
affinity of less than about 10 nM, and more preferably less
than 3 about nM. For instance, the affinity of an antibody for
use in the invention against CD38 may be about 10.0 nM or
2.4 nM (monovalent affinity of Fab fragment).

Table 1 provides a summary of affinities of representative
antibodies, as determined by surface plasmon resonance
(Biacore) and FACS Scatchard analysis:

TABLE 1

Antibody Affinities

FACS Scatchard

BIACORE (Fab) (IgG1)®
Antibody (Fab or IgG1) K, [nM]? Ky [nM]
MORO03076 440/596 n.d.
MORO03078 n.d. n.d.
MORO03081 416/450 2.5
MORO03085 122 10
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TABLE 1-continued

Antibody Affinitie;

FACS Scatchard

BIACORE (Fab) (IgG1)®
Antibody (Fab or IgG1) Ky [nM]? Ky [nM]
MORO03086 30 n.d.
MORO03087 17/38 5
MORO03088 95 n.d.
MORO03089 340 n.d.
MOR03101 314 n.d.
MORO03102 64 5
MORO03127 168 (54)° n.d.
MORO03128 117/847 n.d.
MORO03129 43 n.d.
MORO03130 n.d. n.d.
MORO03131 451 n.d.
Chimeric OKT10 n.d. 8.28

“Fab format; analysis on human CD38 Fc-fusion aa 45-300
bIgGl format; analysis with Raji cells

“standard deviation (n = 3)

standard deviation nm=4)

With reference to Table 1, the affinity of LACs was mea-
sured by surface plasmon resonance (Biacore) on human
CD38 Fc-fusion and by a flow cytometry procedure utilizing
the CD38-expressing human Raji cell line. The Biacore stud-
ies were performed on directly immobilized antigen (CD38-
Fc fusion protein). The Fab format of LACs exhibit an
monovalent affinity range between about 30 and 596 nM on
immobilized CD38-Fc fusion protein.

The IgG1 format was used for the cell-based affinity deter-
mination (FACS Scatchard). The right column of Table 1
denotes the binding strength of the LACS in this format.

Another preferred feature of preferred antibodies for use in
the invention is their specificity for an area within the N-ter-
minal region of CD38. For example, LACs of the invention
can bind specifically to the N-terminal region of CD38.
Optimized antibodies of the present invention were further
characterized as shown in Tables 2 and 3. Summaries are
provided of affinities as determined by surface plasmon reso-
nance (Biacore) and FACS Scatchard analysis. Additionally,
FACS-binding to human erythrocytes and ELISA binding
studies to CD38 Fc-Fusion protein have also been deter-
mined. The characterizations show that several optimized
binders show a reduced binding to human erythrocytes and a
higher ELISA signal as compared to the parental clone. In
addition derivatives of MORO03088 have an improved affinity
as shown by FACS Scatchards and affinity determinations.

TABLE 2

Qverview characterizations of affinity-matured clones:

FACS anal.
FACS-Binding ELISA
Affinities to human CD38 Fc-Fusion
KDs KDs Scatchards [ECsgs]  Erythrocytes® protein®
(Biacore)® (Bioveris)® RPMI8226° OPM2® (Compared to Efficacy (% Reactivity of
MOR#  Optimization [nM] [pM] [nM] [nM]  MORO03087) ADCC?¢ MORO03087)
03087  Parental 5.68 48.77 5.37 17.4*/15.7 = MOR03087 + 100
6183 H-CDR2 13.47 25.98 28.06 891 <MORO03087 + 106
6184 H-CDR2 9.68 66.22 4.01 10.58  ~MORO03087 n.d. 150
6185 H-CDR2 4.39 13.69 7.30 11.50  <MORO03087 + 142
6186 H-CDR2 4.62 5.09 6.47 15.57 <MORO03087 n.d. 117
6187 H-CDR2 12.46 45.38 16.85 9.37 ~MORO03087 n.d. 145
6188 H-CDR2 3.96 59.32 22.71 20.15  <MORO03087 n.d. 140
6189 H-CDR2 4.95 24.69 9.41 ne.  ~MOR03087 n.d. 126
6190 H-CDR2 15.65 48.85 11.66 n.e. <MORO03087 n.d. 125
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Overview characterizations of affinity-matured clones:

Affinities

KDs KDs Scatchards [EC<qs]

OPM2®
[nM]

RPMI8226%
[nM]

(Biacore)® (Bioveris)®

MOR#  Optimization [nM] [pPM]

Erythrocytes®

(Compared to
MORO03087)

FACS anal.
FACS-Binding
to human

ELISA
CD38 Fe-Fusion

protein®

(% Reactivity of
MORO03087)

6192
6195
6197
6200
6201
03088
6204
6214
6347
6348

H-CDR2
H-CDR2
H-CDR2
H-CDR2
H-CDR2
Parental

H-CDR2
H-CDR2
L-CDR3
L-CDR3

5.01
4.52
4.81
7.92
6.81
41.40
22.72
5.26
n.d.
n.d.

74.73
55.73
12.74
59.91
18.59
2149.92
58.51
93.65
n.d.
n.d.

7.07
5.60
6.92
5.02
9.00

n.e.
n.e.
n.e.

7.15
n.e.

15.3*
n.e.
n.e.
n.d.
n.d.

~MORO03087
~MORO03087
<MORO03087
> MORO03087
~MORO03087
no binding +
<MORO03087
<MORO03087
n.d.
n.d.

111
155
138

“Fab-format

bIgG-format

“Human Effector cells & RPMI8226 Target cells (E:T ratio = 30:1)
+: Killing of RPMI8226 cells in ADCC

n.d.: not determined

*different experiment

TABLE 3

EC-<, in FACS-Scatchard, ADCC and CDC

Characterization

FACS-Scatchard CDC

OPM2
ECs,
[nM]?

ADCC CHO
RPMI8226 ECsq
ECso [nM]®  [nM]®

Anti-CD38
MAbs:

RPMI8226
ECs5, [nM]?

CCRF-CEM
ECsq [nM]?

MORO03087
MORO03088
MORO03080

6.3
24.6
1.8

14.7
25.5
2.6

17.54 0.14
n.e.

0.13

34
n.e.

1.9 1.9

%single measurement
®mean from 2 measurements

The type of epitope to which an antibody for use in the
invention binds may be linear (i.e. one consecutive stretch of
amino acids) or conformational (i.e. multiple stretches of
amino acids). In order to determine whether the epitope of a
particular antibody is linear or conformational, the skilled
worker can analyze the binding of antibodies to overlapping
peptides (e.g., 13-mer peptides with an overlap of 11 amino
acids) covering different domains of CD38. LACS may rec-
ognize discontinuous or linear epitopes in the N-terminal
region of CD38. Combined with the knowledge provided
herein, the skilled worker in the art will know how to use one
or more isolated epitopes of CD38 for generating antibodies
having an antigen-binding region that is specific for said
epitopes (e.g. using synthetic peptides of epitopes of CD38 or
cells expressing epitopes of CD38).

An antibody for use in the invention preferably is species
cross-reactive with humans and at least one other non-human
species. The non-human species can be non-human primate,
e.g. rhesus, baboon and/or cynomolgus. Other non-human
species can be minipig, rabbit, mouse, rat and/or hamster. An
antibody that is cross reactive with at least one other species
beside human can provide greater flexibility and benefits over
known anti-CD38 antibodies, for purposes of conducting in
vivo studies in multiple species with the same antibody. An
antibody that is cross reactive with minipig and/or rabbit, for
example, can be a candidate for toxicology and safety studies.

30

40

45

55

Preferably, an antibody for use in the invention not only is
able to bind to CD38, but also is able to mediate killing of a
cell expressing CD38. More specifically, an antibody for use
in the invention can mediate its therapeutic effect by depleting
CD38-positive (e.g., malignant) cells via antibody-effector
functions. These functions include antibody-dependent cel-
Iular cytotoxicity (ADCC) and complement-dependent cyto-
toxicity (CDC).

CD38-expression, however, is not only found on immune
cells within the myeloid (e.g. monocytes, granulocytes) and
lymphoid lineage (e.g. activated B and T-cells; plasma cells),
but also on the respective precursor cells. Since it is important
that those cells are not affected by antibody-mediated killing
of malignant cells, the antibodies of the present invention are
preferably not cytotoxic to precursor cells.

In addition to its catalytic activities as a cyclic ADP-ribose
cyclase and hydrolase, CD38 displays the ability to transduce
signals of biological relevance (Hoshino et al., 1997; Ausiello
et al., 2000). Those functions can be induced in vivo by, e.g.
receptor-ligand interactions or by cross-linking with agonis-
tic anti-CD38 antibodies, leading, e.g. to calcium mobiliza-
tion, lymphocyte proliferation and release of cytokines. Pref-
erably, the antibodies of the present invention are non-
agonistic antibodies.

Peptide Variants

Antibodies for use in the invention are not limited to the
specific peptide sequences provided herein. Rather, the inven-
tion also embodies the use of variants of these polypeptides.
With reference to the instant disclosure and conventionally
available technologies and references, the skilled worker will
be able to prepare, test and utilize functional variants of the
antibodies disclosed herein, while appreciating that variants
having the ability to mediate killing of a CD38+ target cell fall
within the scope of the present invention. As used in this
context, “ability to mediate killing of a CD38+ target cell”
means a functional characteristic ascribed to an anti-CD38
antibody for use in the invention. Ability to mediate killing of
a CD38+ target cell, thus, includes the ability to mediate
killing of a CD38+ target cell, e.g. by ADCC and/or CDC, or
by toxin constructs conjugated to an antibody for use in the
invention.
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A variant can include, for example, an antibody that has at
least one altered complementarity determining region (CDR)
(hyper-variable) and/or framework (FR) (variable) domain/
position, vis-a-vis a peptide sequence disclosed herein. To
better illustrate this concept, a brief description of antibody
structure follows.

An antibody is composed of two peptide chains, each con-
taining one (light chain) or three (heavy chain) constant
domains and a variable region (VL, VH), the latter of which is
in each case made up of four FR regions and three interspaced
CDRs. The antigen-binding site is formed by one or more
CDRs, yet the FR regions provide the structural framework
for the CDRs and, hence, play an important role in antigen
binding. By altering one or more amino acid residues in a
CDR or FR region, the skilled worker routinely can generate
mutated or diversified antibody sequences, which can be
screened against the antigen, for new or improved properties,
for example.

FIGS. 14a (VH) and 145 (VL) delineate the CDR and FR
regions for certain antibodies for use in the invention and
compare amino acids at a given position to each other and to
corresponding consensus or “master gene” sequences (as
described in U.S. Pat. No. 6,300,064).

The skilled worker will be able to design peptide variants,
the use of which is within the scope of the present invention.
Itis preferred that variants are constructed by changing amino
acids within one or more CDR regions; a variant might also
have one or more altered framework regions. Alterations also
may be made in the framework regions. For example, a pep-
tide FR domain might be altered where there is a deviation in
a residue compared to a germline sequence.

Furthermore, variants may be obtained by using one LAC
as starting point for optimization by diversifying one or more
amino acid residues in the LAC, preferably amino acid resi-
dues in one or more CDRs, and by screening the resulting
collection of antibody variants for variants with improved
properties. Particularly preferred is diversification of one or
more amino acid residues in CDR-3 of VL, CDR-3 of VH,
CDR-1 of VL and/or CDR-2 of VH. Diversification can be
done by synthesizing a collection of DNA molecules using
trinucleotide mutagenesis (TRIM) technology (Virnekas, B.,
Ge, L., Plickthun, A., Schneider, K. C., Wellnhofer, G., and
Moroney S. E. (1994) Trinucleotide phosphoramidites: ideal
reagents for the synthesis of mixed oligonucleotides for ran-
dom mutagenesis. Nucl. Acids Res. 22, 5600).

Conservative Amino Acid Variants

Polypeptide variants may be made that conserve the overall
molecular structure of an antibody peptide sequence
described herein. Given the properties of the individual amino
acids, some rational substitutions will be recognized by the
skilled worker. Amino acid substitutions, i.e., “conservative
substitutions,” may be made, for instance, on the basis of
similarity in polarity, charge, solubility, hydrophobicity,
hydrophilicity, and/or the amphipathic nature of the residues
involved.

For example, (a) nonpolar (hydrophobic) amino acids
include alanine, leucine, isoleucine, valine, proline, phenyla-
lanine, tryptophan, and methionine; (b) polar neutral amino
acids include glycine, serine, threonine, cysteine, tyrosine,
asparagine, and glutamine; (c) positively charged (basic)
amino acids include arginine, lysine, and histidine; and (d)
negatively charged (acidic) amino acids include aspartic acid
and glutamic acid. Substitutions typically may be made
within groups (a)-(d). In addition, glycine and proline may be
substituted for one another based on their ability to disrupt
a-helices. Similarly, certain amino acids, such as alanine,
cysteine, leucine, methionine, glutamic acid, glutamine, his-
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tidine and lysine are more commonly found in a-helices,
while valine, isoleucine, phenylalanine, tyrosine, tryptophan
and threonine are more commonly found in -pleated sheets.
Glycine, serine, aspartic acid, asparagine, and proline are
commonly found in turns. Some preferred substitutions may
be made among the following groups: (i) S and T; (i1) P and G;
and (iii) A, V, L and I. Given the known genetic code, and
recombinant and synthetic DNA techniques, the skilled sci-
entist readily can construct DNAs encoding the conservative
amino acid variants. In one particular example, amino acid
position 3 in SEQ ID NOS: 5, 6, 7, and/or 8 can be changed
froma QtoanE.

As used herein, “sequence identity” between two polypep-
tide sequences indicates the percentage of amino acids that
are identical between the sequences. “Sequence similarity”
indicates the percentage of amino acids that either are iden-
tical or that represent conservative amino acid substitutions.
Preferred polypeptide sequences of the invention have a
sequence identity in the CDR regions of at least 60%, more
preferably, at least 70% or 80%, still more preferably at least
90% and most preferably at least 95%. Preferred antibodies
also have a sequence similarity in the CDR regions of at least
80%, more preferably 90% and most preferably 95%. Pre-
ferred polypeptide sequences of the invention have a
sequence identity in the variable regions of at least 60%, more
preferably, at least 70% or 80%, still more preferably at least
90% and most preferably at least 95%. Preferred antibodies
also have a sequence similarity in the variable regions of at
least 80%, more preferably 90% and most preferably 95%.
DNA Molecules of the Invention

The present invention also relates to uses of DNA mol-
ecules that encode an antibody for use in the invention. These
sequences include, but are not limited to, those DNA mol-
ecules set forth in FIGS. 14 and 2a.

DNA molecules of the invention are not limited to the
sequences disclosed herein, but also include variants thereof.
DNA variants within the invention may be described by ref-
erence to their physical properties in hybridization. The
skilled worker will recognize that DNA can be used to iden-
tify its complement and, since DNA is double stranded, its
equivalent or homolog, using nucleic acid hybridization tech-
niques. It also will be recognized that hybridization can occur
with less than 100% complementarity. However, given appro-
priate choice of conditions, hybridization techniques can be
used to differentiate among DNA sequences based on their
structural relatedness to a particular probe. For guidance
regarding such conditions see, Sambrook et al., 1989 (Sam-
brook, J., Fritsch, E. F. and Maniatis, T. (1989) Molecular
Cloning: A laboratory manual, Cold Spring Harbor Labora-
tory Press, Cold Spring Harbor, USA) and Ausubel et al.,
1995 (Ausubel, F. M., Brent, R., Kingston, R. E., Moore, D.
D., Sedman, J. G., Smith, J. A., & Struhl, K. eds. (1995).
Current Protocols in Molecular Biology. New York: John
Wiley and Sons).

Structural similarity between two polynucleotide
sequences can be expressed as a function of “stringency” of
the conditions under which the two sequences will hybridize
with one another. As used herein, the term “stringency” refers
to the extent that the conditions disfavor hybridization. Strin-
gent conditions strongly disfavor hybridization, and only the
most structurally related molecules will hybridize to one
another under such conditions. Conversely, non-stringent
conditions favor hybridization of molecules displaying a
lesser degree of structural relatedness. Hybridization strin-
gency, therefore, directly correlates with the structural rela-
tionships of two nucleic acid sequences. The following rela-
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tionships are useful in correlating hybridization and
relatedness (where T, is the melting temperature of a nucleic
acid duplex):

a.T,=69.3+0.41(G+C) %

b. The T,, of a duplex DNA decreases by 1° C. with every

increase of 1% in the number of mismatched base pairs.

c. (T,),,~(T,),,=18.5log, , u2/nl where u1 and p2 are the

ionic strengths of two solutions.

Hybridization stringency is a function of many factors,
including overall DNA concentration, ionic strength, tem-
perature, probe size and the presence of agents which disrupt
hydrogen bonding. Factors promoting hybridization include
high DNA concentrations, high ionic strengths, low tempera-
tures, longer probe size and the absence of agents that disrupt
hydrogen bonding. Hybridization typically is performed in
two phases: the “binding” phase and the “washing” phase.

First, in the binding phase, the probe is bound to the target
under conditions favoring hybridization. Stringency is usu-
ally controlled at this stage by altering the temperature. For
high stringency, the temperature is usually between 65° C.
and 70° C., unless short (<20 nt) oligonucleotide probes are
used. A representative hybridization solution comprises
6xSSC, 0.5% SDS, 5xDenhardt’s solution and 100 pg of
nonspecific carrier DNA. See Ausubel et al., section 2.9,
supplement 27 (1994). Of course, many different, yet func-
tionally equivalent, buffer conditions are known. Where the
degree of relatedness is lower, a lower temperature may be
chosen. Low stringency binding temperatures are between
about 25° C. and 40° C. Medium stringency is between at
least about 40° C. to less than about 65° C. High stringency is
at least about 65° C.

Second, the excess probe is removed by washing. It is at
this phase that more stringent conditions usually are applied.
Hence, it is this “washing” stage that is most important in
determining relatedness via hybridization. Washing solutions
typically contain lower salt concentrations. One exemplary
medium stringency solution contains 2xSSC and 0.1% SDS.
A high stringency wash solution contains the equivalent (in
ionic strength) of less than about 0.2xSSC, with a preferred
stringent solution containing about 0.1xSSC. The tempera-
tures associated with various stringencies are the same as
discussed above for “binding.” The washing solution also
typically is replaced a number of times during washing. For
example, typical high stringency washing conditions com-
prise washing twice for 30 minutes at 55° C. and three times
for 15 minutes at 60° C.

Accordingly, the present invention includes the use of
nucleic acid molecules that hybridize to the molecules of set
forth in FIGS. 1a and 2a under high stringency binding and
washing conditions, where such nucleic molecules encode an
antibody or functional fragment thereof for uses as described
herein. Preferred molecules (from an mRNA perspective) are
those that have at least 75% or 80% (preferably at least 85%,
more preferably at least 90% and most preferably at least
95%) homology or sequence identity with one of the DNA
molecules described herein.

Functionally Equivalent Variants

Yet another class of DNA variants the use of which is
within the scope of the invention may be described with
reference to the product they encode (see the peptides listed in
FIGS. 16 and 25). These functionally equivalent genes are
characterized by the fact that they encode the same peptide
sequences found in FIGS. 156 and 25 due to the degeneracy of
the genetic code.

It is recognized that variants of DNA molecules provided
herein can be constructed in several different ways. For
example, they may be constructed as completely synthetic
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DNAs. Methods of efficiently synthesizing oligonucleotides
in the range of 20 to about 150 nucleotides are widely avail-
able. See Ausubel et al., section 2.11, Supplement 21 (1993).
Overlapping oligonucleotides may be synthesized and
assembled in a fashion first reported by Khorana et al., J. Mol.
Biol. 72:209-217 (1971); see also Ausubel et al., supra, Sec-
tion 8.2. Synthetic DNAs preferably are designed with con-
venient restriction sites engineered at the 5' and 3' ends of the
gene to facilitate cloning into an appropriate vector.

As indicated, a method of generating variants is to start
with one of the DNAs disclosed herein and then to conduct
site-directed mutagenesis. See Ausubel et al., supra, chapter
8, Supplement 37 (1997). In a typical method, a target DNA
is cloned into a single-stranded DNA bacteriophage vehicle.
Single-stranded DNA is isolated and hybridized with an oli-
gonucleotide containing the desired nucleotide alteration(s).
The complementary strand is synthesized and the double
stranded phage is introduced into a host. Some of the resulting
progeny will contain the desired mutant, which can be con-
firmed using DNA sequencing. In addition, various methods
are available that increase the probability that the progeny
phage will be the desired mutant. These methods are well
known to those in the field and kits are commercially avail-
able for generating such mutants.

Recombinant DNA Constructs and Expression

The present invention further provides for the use of
recombinant DNA constructs comprising one or more of the
nucleotide sequences of the present invention. The recombi-
nant constructs are used in connection with a vector, such as
aplasmid or viral vector, into which a DNA molecule encod-
ing an antibody for use in the invention is inserted.

The encoded gene may be produced by techniques
described in Sambrook et al., 1989, and Ausubel et al., 1989.
Alternatively, the DNA sequences may be chemically synthe-
sized using, for example, synthesizers. See, for example, the
techniques described in OriGoNUCLEOTIDE SynTHESIS (1984,
Gait, ed., IRL Press, Oxford), which is incorporated by ref-
erence herein in its entirety. Recombinant constructs of the
invention are comprised with expression vectors that are
capable of expressing the RNA and/or protein products of the
encoded DNA(s). The vector may further comprise regula-
tory sequences, including a promoter operably linked to the
open reading frame (ORF). The vector may further comprise
a selectable marker sequence. Specific initiation and bacterial
secretory signals also may be required for efficient translation
of inserted target gene coding sequences.

The present invention further provides foruses ofhost cells
containing at least one of the DNAs disclosed herein. The host
cell can be virtually any cell for which expression vectors are
available. It may be, for example, a higher eukaryotic host
cell, such as a mammalian cell, a lower eukaryotic host cell,
such as a yeast cell, but preferably is a prokaryotic cell, such
as a bacterial cell. Introduction of the recombinant construct
into the host cell can be effected by calcium phosphate trans-
fection, DEAE, dextran mediated transfection, electropora-
tion or phage infection.

Bacterial Expression

Useful expression vectors for bacterial use are constructed
by inserting a structural DNA sequence encoding a desired
protein together with suitable translation initiation and termi-
nation signals in operable reading phase with a functional
promoter. The vector will comprise one or more phenotypic
selectable markers and an origin of replication to ensure
maintenance of the vector and, if desirable, to provide ampli-
fication within the host. Suitable prokaryotic hosts for trans-
formation include E. coli, Bacillus subtilis, Salmonella typh-
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imurium and various species within the genera Pseudomonas,
Streptomyces, and Staphylococcus.

Bacterial vectors may be, for example, bacteriophage-,
plasmid- or phagemid-based. These vectors can contain a
selectable marker and bacterial origin of replication derived
from commercially available plasmids typically containing
elements of the well known cloning vector pBR322 (ATCC
37017). Following transformation of a suitable host strain and
growth of the host strain to an appropriate cell density, the
selected promoter is de-repressed/induced by appropriate
means (e.g., temperature shift or chemical induction) and
cells are cultured for an additional period. Cells are typically
harvested by centrifugation, disrupted by physical or chemi-
cal means, and the resulting crude extract retained for further
purification.

In bacterial systems, a number of expression vectors may
be advantageously selected depending upon the use intended
for the protein being expressed. For example, when a large
quantity of such a protein is to be produced, for the generation
of'antibodies or to screen peptide libraries, for example, vec-
tors which direct the expression of high levels of fusion pro-
tein products that are readily purified may be desirable.
Therapeutic Methods

Therapeutic methods involve administering to a subject in
need of treatment a therapeutically effective amount of an
antibody contemplated by the invention. A “therapeutically
effective” amount hereby is defined as the amount of an
antibody that is of sufficient quantity to deplete CD38-posi-
tive cells in a treated area of a subject—either as a single dose
or according to a multiple dose regimen, alone or in combi-
nation with other agents, which leads to the alleviation of an
adverse condition, yet which amount is toxicologically toler-
able. The subject may be a human or non-human animal (e.g.,
rabbit, rat, mouse, monkey or other lower-order primate).

An antibody for use in the invention might be co-adminis-
tered with known medicaments, and in some instances the
antibody might itself be modified. For example, an antibody
could be conjugated to an immunotoxin or radioisotope to
potentially further increase efficacy.

Disorders and conditions particularly suitable for treat-
ment with an antibody are multiple myeloma (MM) and other
haematological diseases, such as chronic lymphocytic leuke-
mia (CLL), chronic myelogenous leukemia (CML), acute
myelogenous leukemia (AML), and acute lymphocytic leu-
kemia (ALL). An antibody also might be used to treat inflam-
matory disease such as rheumatoid arthritis (RA) or systemic
lupus erythematosus (SLE).

To treat any of the foregoing disorders, pharmaceutical
compositions foruse in accordance with the present invention
may be formulated in a conventional manner using one or
more physiologically acceptable carriers or excipients. An
antibody for use in the invention can be administered by any
suitable means, which can vary, depending on the type of
disorder being treated. Possible administration routes include
parenteral (e.g., intramuscular, intravenous, intraarterial,
intraperitoneal, or subcutaneous), intrapulmonary and intra-
nasal, and, if desired for local immunosuppressive treatment,
intralesional administration. In addition, an antibody for use
in the invention might be administered by pulse infusion,
with, e.g., declining doses of the antibody. Preferably, the
dosing is given by injections, most preferably intravenous or
subcutaneous injections, depending in part on whether the
administration is brief or chronic. The amount to be admin-
istered will depend on a variety of factors such as the clinical
symptoms, weight of the individual, whether other drugs are
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administered. The skilled artisan will recognize that the route
of administration will vary depending on the disorder or
condition to be treated.

Determining a therapeutically effective amount of the
novel polypeptide, according to this invention, largely will
depend on particular patient characteristics, route of admin-
istration, and the nature of the disorder being treated. General
guidance can be found, for example, in the publications of the
International Conference on Harmonisation and in RemmNe-
TON’S PHARMACEUTICAL ScIENCES, chapters 27 and 28, pp. 484-
528 (18th ed., Alfonso R. Gennaro, Ed., Easton, Pa.: Mack
Pub. Co., 1990). More specifically, determining a therapeu-
tically effective amount will depend on such factors as toxic-
ity and efficacy of the medicament. Toxicity may be deter-
mined using methods well known in the art and found in the
foregoing references. Efficacy may be determined utilizing
the same guidance in conjunction with the methods described
below in the Examples.

Diagnostic Methods

CD38 is highly expressed on hematological cells in certain
malignancies; thus, an anti-CD38 antibody for use in the
invention may be employed in order to image or visualize a
site of possible accumulation of malignant cells in a patient.
In this regard, an antibody can be detectably labeled, through
the use of radioisotopes, affinity labels (such as biotin, avidin,
etc.) fluorescent labels, paramagnetic atoms, etc. Procedures
for accomplishing such labeling are well known to the art.
Clinical application of antibodies in diagnostic imaging are
reviewed by Grossman, H. B., Urol. Clin. North Amer.
13:465-474 (1986)), Unger, E. C. et al., Invest. Radiol.
20:693-700 (1985)), and Khaw, B. A. etal., Science 209:295-
297 (1980)). Preferred antibodies or antigen-binding regions
of'the invention for use as a diagnostic compound comprise a
variable heavy chain sequence selected from the group con-
sisting of SEQ ID NO: 16, 17, 18, 19, 20, 21, 22, 23, 24, 25,
26,27,28,29,30,92,93,94,95,96,97, 98, 99, 100, 101, 102,
103, 104, 105 and 106 and/or a variable light chain sequence
selected from the group consisting of SEQ ID NO: 46, 47, 48,
49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 109 and 110.

The detection of foci of such detectably labeled antibodies
might be indicative of a site of tumor development, for
example. In one embodiment, this examination is done by
removing samples of tissue or blood and incubating such
samples in the presence of the detectably labeled antibodies.
In a preferred embodiment, this technique is done in a non-
invasive manner through the use of magnetic imaging, fluo-
rography, etc. Such a diagnostic test may be employed in
monitoring the success of treatment of diseases, where pres-
ence or absence of CD38-positive cells is a relevant indicator.
The invention also contemplates the use of an anti-CD38
antibody, as described herein for diagnostics in an ex vivo
setting.

Therapeutic And Diagnostic Compositions

The antibodies for use in the present invention can be
formulated according to known methods to prepare pharma-
ceutically useful compositions, wherein an antibody for use
in the invention (including any functional fragment thereof) is
combined in a mixture with a pharmaceutically acceptable
carrier vehicle. Suitable vehicles and their formulation are
described, for example, in REMINGTON’S PHARMACEUTICAL ScI-
ences (18th ed., Alfonso R. Gennaro, Ed., Easton, Pa.: Mack
Pub. Co., 1990). In order to form a pharmaceutically accept-
able composition suitable for effective administration, such
compositions will contain an effective amount of one or more
of the antibodies for use in the present invention, together
with a suitable amount of carrier vehicle. Preferred antibodies
or antigen-binding regions of the invention for use as a diag-
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nostic compound comprise a variable heavy chain sequence
selected from the group consisting of SEQ ID NO: 16, 17, 18,
19,20,21,22,23,24,25,26,27,28,29,30,92,93, 94, 95, 96,
97, 98, 99, 100, 101, 102, 103, 104, 105 and 106 and/or a
variable light chain sequence selected from the group con-
sisting of SEQ ID NO: 46, 47, 48, 49, 50, 51, 52, 53, 54, 55,
56,57, 58, 59, 60, 109 and 110.

Preparations may be suitably formulated to give con-
trolled-release of the active compound. Controlled-release
preparations may be achieved through the use of polymers to
complex or absorb anti-CD38 antibody. The controlled deliv-
ery may be exercised by selecting appropriate macromol-
ecules (for example polyesters, polyamino acids, polyvinyl,
pyrrolidone, ethylenevinyl-acetate, methylcellulose, car-
boxymethylcellulose, or protamine, sulfate) and the concen-
tration of macromolecules as well as the methods of incorpo-
ration in order to control release. Another possible method to
control the duration of action by controlled release prepara-
tions is to incorporate anti-CD38 antibody into particles of a
polymeric material such as polyesters, polyamino acids,
hydrogels, poly(lactic acid) or ethylene vinylacetate copoly-
mers. Alternatively, instead of incorporating these agents into
polymeric particles, it is possible to entrap these materials in
microcapsules prepared, for example, by coacervation tech-
niques or by interfacial polymerization, for example,
hydroxymethylcellulose or gelatine-microcapsules and poly
(methylmethacylate) microcapsules, respectively, or in col-
loidal drug delivery systems, for example, liposomes, albu-
min microspheres, microemulsions, nanoparticles, and
nanocapsules or in macroemulsions. Such techniques are dis-
closed in Remington’s Pharmaceutical Sciences (1980).

The compounds may be formulated for parenteral admin-
istration by injection, e.g., by bolus injection or continuous
infusion. Formulations for injection may be presented in unit
dosage form, e.g., in ampules, or in multi-dose containers,
with an added preservative. The compositions may take such
forms as suspensions, solutions or emulsions in oily or aque-
ous vehicles, and may contain formulatory agents such as
suspending, stabilizing and/or dispersing agents. Alterna-
tively, the active ingredient may be in powder form for con-
stitution with a suitable vehicle, e.g., sterile pyrogen-free
water, before use.

The compositions may, if desired, be presented in a pack or
dispenser device, which may contain one or more unit dosage
forms containing the active ingredient. The pack may for
example comprise metal or plastic foil, such as a blister pack.
The pack or dispenser device may be accompanied by instruc-
tions for administration.

The invention further is understood by reference to the
following working examples, which are intended to illustrate
and, hence, not limit the invention.

EXAMPLES

Cell-lines

The following cell-lines were obtained from the European
Collection of Cell Cultures (ECACC), the German Collection
of Microorganisms (DSMZ) or the American Type Culture
collection (ATCC): hybridoma cell line producing the CD38
mouse IgGGl monoclonal antibody OKT10 (ECACC,
#87021903), Jurkat cells (DSMZ, ACC282), LP-1 (DSMZ,
ACC41), RPMIB226 (ATCC, CCL-155), HEK293 (ATCC,
CRL-1573), CHO-K' (ATCC, CRL-61), Raji (ATCC, CCL-
86), and OPM2 (DSMZ, ACC50).
Cells and Culture-conditions

All cells were cultured under standardized conditions at
37° C. and 5% CO, in a humidified incubator. The cell-lines
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LP-1, RPMI8226, Jurkat and Raji were cultured in
RPMI1640 (Pan biotech GmbH, #P04-16500) supplemented
with 10% FCS (PAN biotech GmbH, #P30-3302), 50 U/ml
penicillin, 50 pg/ml streptomycin (Gibeo, #15140-122) and 2
mM glutamine (Gibco, #25030-024) and, in case of Jurkat-
and Raji-cells, additionally 10 mM Hepes (Pan biotech
GmbH, #P05-01100) and 1 mM sodium pyruvate (Pan bio-
tech GmbH, #P04-43100) had to be added.

CHO-K1 and HEK293 were grown in DMEM (Gibco,
#10938-025) supplemented with 2 mM glutamine and 10%
FCS. Stable CD38 CHO-K transfectants were maintained in
the presence of G418 (PAA GmbH, P11-012) whereas for
HEK293 the addition of 1 mM sodium-pyruvate was essen-
tial. After transient transfection of HEK293 the 10% FCS was
replaced by Ultra low 1gG FCS (Invitrogen, #16250-078).
The cell-line OKT10 was cultured in IDMEM (Gibco,
#31980-022), supplemented with 2 mM glutamine and 20%
FCS.

Preparation of Single Cell Suspensions from Peripheral
Blood

All blood samples were taken after informed consent.
Peripheral blood mononuclear cells (PBMC) were isolated by
Histopaque®-1077 (Sigma) according to the manufacturer’s
instructions from healthy donors. Red blood cells were
depleted from these cell suspensions by incubation in ACK
Lysis Buffer (0.15 M NH4C], 10 mM KHCO,, 0.1 MEDTA)
for 5 min at RT or a commercial derivative (Bioscience,
#00-4333). Cells were washed twice with PBS and then fur-
ther processed for flow cytometry or ADCC (see below).
Flow cytometry (“FACS”)

All stainings were performed in round bottom 96-well
culture plates (Nalge Nunc) with 2x10° cells per well. Cells
were incubated with Fab or IgG antibodies at the indicated
concentrations in 50 pl FACS buffer (PBS, 3% FCS, 0.02%
NaNj;) for 40 min at 4° C. Cells were washed twice and then
incubated with R-Phycoerythrin (PE) conjugated goat-anti-
human or goat-anti-mouse IgG (H+L) F(ab'), (Jackson
Immuno Research), diluted 1:200 in FACS buffer, for 30 min
at4° C. Cells were again washed, resuspended in 0.3 ml FACS
buffer and then analyzed by flow cytometry in a FACSCalibur
(Becton Dickinson, San Diego, Calif.).

For FACS based Scatchard analyses RPMI8226 cells were
stained with at 12 different dilutions (1:2”) starting at 12.5
ng/ml (IgG) final concentration. At least two independent
measurements were used for each concentration and K, val-
ues extrapolated from median fluorescence intensities
according to Chamow et al. (1994).

Surface Plasmon Resonance

The kinetic constants k,, and k,, were determined with
serial dilutions of the respective Fab binding to covalently
immobilized CD38-Fc fusion protein using the BlAcore 3000
instrument (Biacore, Uppsala, Sweden). For covalent antigen
immobilization standard EDC-NHS amine coupling chemis-
try was used. For direct coupling of CD38 Fc-fusion protein
CMS sensor chips (Biacore) were coated with ~600-700 RU
in 10 mM acetate buffer, pH 4.5. For the reference flow cell a
respective amount of HSA (human serum albumin) was used.
Kinetic measurements were done in PBS (136 mM NaCl, 2.7
mM KCl, 10 mM Na,HPO,, 1.76 mM KH,PO, pH 7.4) ata
flow rate of 20 pul/min using Fab concentration range from
1.5-500 nM. Injection time for each concentration was 1 min,
followed by 2 min dissociation phase. For regeneration 5 pA
10 mM HCI was used. All sensograms were fitted locally
using BIA evaluation software 3.1 (Biacore).
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Example 1

Antibody Generation from HuCAL Libraries

For the generation of therapeutic antibodies against CD38,
selections with the MorphoSys HuCAL GOLD® phage dis-
play library were carried out. HuCAL GOLD® is a Fab
library based on the HuCAL® concept (Knappik et al., 2000;
Krebs et al., 2001), in which all six CDRs are diversified, and
which employs the CysDisplay™ technology for linking Fab
fragments to the phage surface (Léhning, 2001).

A. Phagemid Rescue, Phage Amplification and Purification

HuCAL GOLD® phagemid library was amplified in 2xTY
medium containing 34 pg/ml chloramphenicol and 1% glu-
cose (2xTY-CQ). After helper phage infection (VCSM13) at
an OD600 of 0.5 (30 min at 37° C. without shaking; 30 min at
37° C. shaking at 250 rpm), cells were spun down (4120 g; 5
min; 4° C.), resuspended in 2xTY/34 pg/ml chloramphenicol/
50 pg/ml kanamycin and grown overnight at 22° C. Phages
were PEG-precipitated from the supernatant, resuspended in
PBS/20% glycerol and stored at —80° C. Phage amplification
between two panning rounds was conducted as follows: mid-
log phase TG1 cells were infected with eluted phages and
plated onto [.LB-agar supplemented with 1% of'glucose and 34
ng/ml of chloramphenicol (LB-CG). After overnight incuba-
tion at 30° C., colonies were scraped off, adjusted to an
OD600 of 0.5 and helper phage added as described above.
B. Pannings with HuiCAL. GOLD®

For the selections HuICAL GOLD® antibody-phages were
divided into three pools corresponding to different VH master
genes (pool 1: VH1/5Ak, pool 2: VH3Ak, pool 3: VH2/4/
6Ax). These pools were individually subjected to 3 rounds of
whole cell panning on CD38-expressing CHO-K1 cells fol-
lowed by pH-elution and a post-adsorption step on CD38-
negative CHO-K"-cells for depletion of irrelevant antibody-
phages. Finally, the remaining antibody phages were used to
infect E. coli TG1 cells. After centrifugation the bacterial
pellet was resuspended in 2xTY medium, plated on agar
plates and incubated overnight at 30° C. The selected clones
were then scraped from the plates, phages were rescued and
amplified. The second and the third round of selections were
performed as the initial one.

The Fab encoding inserts of the selected HuCAL GOLD®
phages were subcloned into the expression vector
pMORPH®x9_Fab_FS (Rauchenberger et al., 2003) to
facilitate rapid expression of soluble Fab. The DNA of the
selected clones was digested with Xbal and EcoRI thereby
cutting out the Fab encoding insert (ompA-VLCL and phoA-
Fd), and cloned into the Xbal/EcoRI cut vector
pMORPH®x9_Fab_FS. Fab expressed in this vector carry
two C-terminal tags (FLAG™ and Strep-tag® II) for detec-
tion and purification.

Example 2
Biological Assays

Antibody dependent cellular cytotoxicity (ADCC) and
complement-dependent cytotoxicity was measured accord-
ing to a published protocol based on flow-cytometry analysis
(Naundorf et al., 2002) as follows:

ADCC:

For ADCC measurements, target cells (T) were adjusted to
2.0E+05 cells/ml and labeled with 100 ng/ml Calcein AM
(Molecular Probes, C-3099) in RPMI1640 medium (Pan bio-
tech GmbH) for 2 minutes at room temperature. Residual
calcein was removed by 3 washing steps in RPMI1640
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medium. In paralle]l PBMC were prepared as source for (natu-
ral killer) effector cells (E), adjusted to 1.0E+07 and mixed
with the labeled target cells to yield a final E:T-ratio of 50:1 or
less, depending on the assay conditions. Cells were washed
once and the cell-mix resuspended in 200 pul RPMI1640
medium containing the respective antibody at different dilu-
tions. The plate was incubated for 4 hrs under standardized
conditions at 37° C. and 5% CO, in a humidified incubator.
Prior to FACS analysis cells were labeled with propidium-
iodide (PI) and analyzed by flow-cytometry (Becton-Dickin-
son). Between 50.000 and 150.000 events were counted for
each assay.

The following equation gave rise to the killing activity [in
%]:

ED?

——— x 100
EL? + ED?

with ED*=events dead cells (calcein+PI stained cells), and
EL“=events living cells (calcein stained cells)
CDC:

For CDC measurements, 5.0E+04 CD38 CHO-K1 trans-
fectants were added to a microtiter well plate (Nunc) together
with a 1:4 dilution of human serum (Sigma, #S-1764) and the
respective antibody. All reagents and cells were diluted in
RPMI1640 medium (Pan biotech GmbH) supplemented with
10% FCS. The reaction-mix was incubated for 2 hrs under
standardized conditions at 37° C. and 5% CO, in a humidified
incubator. As negative controls served either heat-inactivated
complement or CD38-transfectants without antibody. Cells
were labeled with PI and subjected to FACS-analysis.

In total 5000 events were counted and the number of dead
cells at different antibody concentrations used for the deter-
mination of EC50 values. The following equation gave rise to
the killing activity [in %]:

C

— %100
EL¢ + EDC

with ED“=events dead cells (PI stained cells), and
EL“=events living cells (unstained)

Cytotoxicity values from a total of 12 different antibody-
dilutions (1:2”) in triplicates were used in ADCC and dupli-
cates in CDC for each antibody in order obtain EC-50 values
with a standard analysis software (PRISM®, Graph Pad Soft-
ware).

Example 3

Generation of Stable CD38-transfectants and CD38
Fc-fusion Proteins

In order to generate CD38 protein for panning and screen-
ing two different expression systems had to be established.
The first strategy included the generation of CD38-Fc-fusion
protein, which was purified from supernatants after transient
transfection of HEK293 cells. The second strategy involved
the generation of a stable CHO-K1-cell line for high CD38
surface expression to be used for selection of antibody-ph-
ages via whole cell panning.

As an initial step Jurkat cells (DSMZ ACC282) were used
for the generation of cDNA (Invitrogen) followed by ampli-
fication of the entire CD38-coding sequence using primers
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complementary to the first 7 and the last 9 codons of CD38,
respectively (primer MTE001 & MTEOQ2rev; Table 4).
Sequence analysis of the CD38-insert confirmed the pub-
lished amino acid sequence by Jackson et al. (1990) except
for position 49 which revealed a glutamine instead of a
tyrosine as described by Nata et al. (1997). For introduction of
restriction endonuclease sites and cloning into different
derivatives of expression vector pcDNA3.1 (Stratagene), the
purified PCR-product served as a template for the re-ampli-
fication of the entire gene (primers MTE006 & MTEO007rev,
Table 4) or a part (primers MTE004 & MTEO009rev, Table 4)
of'it. In the latter case a fragment encoding for the extracel-
Iular domain (aa 45 to 300) was amplified and cloned in frame
between a human Vkappa leader sequence and a human Fc-
gamma 1 sequence. This vector served as expression vector
for the generation of soluble CD38-Fc fusion-protein.
Another pcDNA3.1-derivative without leader-sequence was
used for insertion of the CD38 full-length gene. In this case a
stop codon in front of the Fc-coding region and the missing
leader-sequence gave rise to CD38-surface expression.
HEK293 cells were transiently transfected with the Fe-fusion
protein vector for generation of soluble CD38 Fc-fusion pro-
tein and, in case of the full-length derivative, CHO-K1-cells
were transfected for the generation of a stable CD38-express-
ing cell line.
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determined by a kinetic LAL based assay (Cambrex Euro-
pean Endotoxin Testing Service, Belgium).

Example 5

Generation and Production of Chimeric OKT10
(chOKT10; SEQ ID NOS: 72 and 73)

For the construction of chOKT10 the mouse VH and VL.
regions were amplified by PCR using cDNA prepared from
the murine OKTI10 hybridoma cell line (ECACC
#87021903). A set of primers was used as published (Dat-
tamajumdar et al., 1996; Zhou et al., 1994). PCR products
were used for Topo-cloning (Invitrogen; pCR11-vector) and
single colonies subjected to sequence analysis (M 13 reverse
primer) which revealed two different kappa light chain
sequences and one heavy chain sequence. According to
sequence alignments (EMBL-nucleotide sequence database)
and literature (Krebber et al, 1997) one of the kappa-sequence
belongs to the intrinsic repertoire of the tumor cell fusion
partner X63Ag8.653 and hence does not belong to OKT10
antibody. Therefore, only the new kappa sequence and the
single VH-fragment was used for further cloning. Both frag-
ments were reamplified for the addition of restriction endo-
nuclease sites followed by cloning into the respective pMOR-

TABLE 4
Primer # Sequence (5'->3"')
MTEOO1 ATG GCC AAC TGC GAG TTC AGC (SEQ ID NO: 123)
MTEOO2rev TCA GAT CTC AGA TGT GCA AGA TGA ATC (SEQ ID NO: 124)
MTEO004 TT GGT ACC AGG TGG CGC CAG CAG TG (SEQ ID NO: 125)
MTEOQO6 TT GGT ACC ATG GCC AAC TGC GAG (SEQ ID NO: 126)
MTEOO7rev CCG ATA TCA* GAT CTC AGA TGT GCA AGA TG (SEQ ID NO: 127)
MTEOO9rev CCG ATA TC GAT CTC AGA TGT GCA AGA TG (SEQ ID NO: 128)

*leading to a stop codon (TGA) in the sense orientation.

Example 4

Cloning, Expression and Purification of HHCAL®
1gGl

In order to express full length IgG, variable domain frag-
ments of heavy (VH) and light chains (VL) were subcloned
from Fab  expression vectors into  appropriate
pMORPH®_hlg vectors (see FIGS. 7t0 9). Restriction endo-
nuclease pairs Blpl/Mfel (insert-preparation) and Blpl/
EcoRI (vector-preparation) were used for subcloning of the
VH domain fragment into pMORPH®_hlgG1l. Enzyme-
pairs EcoRV/Hpal (lambda-insert) and EcoRV/BsiWI
(kappa-insert) were used for subcloning of the VL. domain
fragment into the respective pMORPH®_hlgk 1 or
pMORPH®_h_Igh 1 vectors. Resulting IgG constructs
were expressed in HEK293 cells (ATCC CRL-1573) by tran-
sient transfection using standard calcium phosphate-DNA
coprecipitation technique.

1gGs were purified from cell culture supernatants by affin-
ity chromatography via Protein A Sepharose column. Further
down stream processing included a buffer exchange by gel
filtration and sterile filtration of purified IgG. Quality control
revealed a purity of >90% by reducing SDS-PAGE and >90%
monomeric IgG as determined by analytical size exclusion
chromatography. The endotoxin content of the material was
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PHO IgG1l-expression vectors. The sequences for the heavy
chain (SEQ ID NO: 72) and light chain (SEQ ID NO: 73) are
given in FIG. 6. HEK293 cells were transfected transiently
and the supernatant analyzed in FACS for the chimeric
OKT10 antibody binding to the CD38 over-expressing Raji
cell line (ATCC).

Example 6

Cross Reactivity Analysis by FACS (MOR 03087
and MOR 03088)

1. Materials and Methods:

FIGS. 11 and 12 show FACS analyses of lymphocytes and
erythrocytes: EDTA-treated blood samples were obtained
from healthy humans (after obtaining informed consent) and
from non human primates (Rhesus, Cynomolgus and Mar-
moset) and were subjected to density gradient centrifugation
using the Histopaque cell separation system according to the
instructions ofthe supplier (Sigma). For FACS-analysis, cells
from the interphase (PBMC-fraction) and pellet (Erythro-
cyte-fraction) were incubated with anti-CD38 HuCAL® anti-
bodies in different formats

An overview of cross reactivity profiles of different anti
CD38 antibodies is shown in FIG.
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2. Summary and Conclusion:

The results show that among all CD38 antibodies only
MORO03087 and MOR03088 showed cross-reactivity to mar-
moset PBMCs. Surprisingly, CD38-expression on marmoset
erythrocytes is almost not detectable as compared to the
strong expression on cynomolgus and rhesus erythrocytes.
Thus, the CD38 expression on marmoset erythrocytes and
PBMCs is more reflecting the human situation, where CD38
expression is low on erythrocytes and moderate to high on
PBMCs. Marmoset is therefore considered to be suited as a
model to study toxicity of molecules binding to CD38.

Based on the above study, it was decided to further opti-
mize the binders MOR 03087 and MOR 03088, as described
elsewhere in the specification, see e.g. paragraph relating to
“Antibodies for use in the invention”. A person skilled in the
art would expect that also the derivative antibodies of the
parentals would show a comparable cross reactivity profile.
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SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 139

<210> SEQ ID NO 1

<211> LENGTH: 363

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 1

caggtgcaat tggttcagte tggcgeggaa gtgaaaaaac cgggcagcag cgtgaaagtg 60

agctgcaaag cctecggagg cactttttet tctaatgeta tttettgggt gegecaagece 120

cctgggecagyg gtetegagtyg gatgggcaat atctggceega tttttggecac tgcgaattac 180

gegcagaagt ttcagggcceyg ggtgaccatt accgeggatyg aaagcaccayg caccgegtat 240

atggaactga gcagcctygeg tagcgaagat acggecgtgt attattgege gegtaatggt 300

tatcttgata ctaatactta tattgattat tggggccaag gcaccctggt gacggttage 360

tca 363

<210> SEQ ID NO 2

<211> LENGTH: 360

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 2

caggtgcaat tggtggaaag cggcggegge ctggtgcaac cgggeggcag cctgegtetg 60

agcetgegegg cctecggatt taccttttet gattatgeta tgtettgggt gegecaagece 120

cctgggaagyg gtetegagtyg ggtgageget atcegttatyg atggtagcaa tacctattat 180

geggatageyg tgaaaggcecg ttttaccatt tcacgtgata attcgaaaaa caccctgtat 240

ctgcaaatga acagcctygeg tgcggaagat acggecegtgt attattgege gegttattat 300

tctggtattt atcagecatat tgattattgg ggccaaggca ccctggtgac ggttagetca 360

<210> SEQ ID NO 3

<211> LENGTH: 369

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 3

caggtgcaat tggtggaaag cggeggegge ctggtgcaac cgggceggcag cctgegtetg 60



29

US 9,193,799 B2

30

-continued
agctgegegg cctecggatt taccttttet tettatgete ttecattgggt gegecaagece 120
cctgggaagg gtctegagtyg ggtgagetcet atctetggte ttggtagcac tacctattat 180
gecggatageyg tgaaaggccg ttttaccatt tcacgtgata attcgaaaaa caccctgtat 240
ctgcaaatga acagcctgceg tgcggaagat acggecegtgt attattgege gegttatcat 300
tatgagtatc attatttttc ttctggtttt gataattggg gccaaggcac cctggtgacg 360
gttagctca 369
<210> SEQ ID NO 4
<211> LENGTH: 351
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 4
caggtgcaat tggttcagag cggcgcggaa gtgaaaaaac cgggcgcgayg cgtgaaagtg 60
agctgcaaag cctecggata tacctttact ggttattata ttaattgggt ccgecaagece 120
cctgggeagg gtcetegagtyg gatgggetgg atctttecga atggtggete tacgggttac 180
gegcagaagt ttcagggccg ggtgaccatg acccegtgata ccagcattag caccgcegtat 240
atggaactga gcagcctgceg tagcgaagat acggccegtgt attattgege gegtggtaat 300
atttttattt ttgattattg gggccaaggc accctggtga cggttagctce a 351
<210> SEQ ID NO 5
<211> LENGTH: 360
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 5
caggtgcaat tggtggaaag cggcggegge ctggtgcaac cgggcggcag cctgegtetg 60
agctgegegg cctecggatt tacctttact tettattata tgcattgggt gegecaagece 120
cctgggaagg gtctegagtyg ggtgagetat atcgattcett ctggtagetce tacctattat 180
gecggatageyg tgaaaggccg ttttaccatt tcacgtgata attcgaaaaa caccctgtat 240
ctgcaaatga acagcctgceg tgcggaagat acggecegtgt attattgege gegtcagett 300
atgccttttyg gtggttattt tgatgtttgg ggccaaggca ccectggtgac ggttagetca 360
<210> SEQ ID NO 6
<211> LENGTH: 360
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 6
caggtgcaat tggtggaaag cggcggegge ctggtgcaac cgggcggcag cctgegtetg 60
agctgegegg cctecggatt taccttttet tettattata tgaattgggt gegecaagece 120
cctgggaagg gtctegagtyg ggtgageggt atctetggtyg atcctagcaa tacctattat 180
gecggatageyg tgaaaggccg ttttaccatt tcacgtgata attcgaaaaa caccctgtat 240
ctgcaaatga acagcctgceg tgcggaagat acggecegtgt attattgege gegtgatcett 300
cctettgttt atactggttt tgcttattgg ggccaaggea ccectggtgac ggttagetca 360

<210> SEQ ID NO 7

<211> LENGTH: 363

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
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<400> SEQUENCE: 7
caggtgcaat tggtggaaag cggcggegge ctggtgcaac cgggcggcag cctgegtetg 60
agctgegegg cctecggatt taccttttet tettatgeta tgaattgggt gegecaagece 120
cctgggaagg gtctegagtyg ggtgageggt atctettett ggggtagetce tacctattat 180
gecggatageyg tgaaaggccg ttttaccatt tcacgtgata attcgaaaaa caccctgtat 240
ctgcaaatga acagcctgceg tgcggaagat acggecegtgt attattgege gegtgaggat 300
ggttcttata tgactgatta ttttgcttat tggggccaag gcaccctyggt gacggttage 360
tca 363
<210> SEQ ID NO 8
<211> LENGTH: 372
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 8
caggtgcaat tgaaagaaag cggcccggece ctggtgaaac cgacccaaac cctgaccctg 60
acctgtacct tttcecggatt tagcctgtct tctgatggta tgggtgtggg ttggattege 120
cagcegectyg ggaaagecct cgagtggetg getcettateg attgggatga tgataagegt 180
tatagcacca gcctgaaaac gcgtctgacce attagcaaag atacttcgaa aaatcaggtg 240
gtgctgacta tgaccaacat ggacccggtg gatacggceca cctattattg cgegegtttt 300
aattggtttt atcgtcttgce ttttgttaat cctgatgttt ggggccaagg caccctggtg 360
acggttagcect ca 372
<210> SEQ ID NO 9
<211> LENGTH: 366
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 9
caggtgcaat tgaaagaaag cggcccggece ctggtgaaac cgacccaaac cctgaccctg 60
acctgtacct tttcecggatt tagecctgtcet acttcectegtg ttggtgtgte ttggattege 120
cagcegectyg ggaaagecct cgagtggetg getcatateg attggaatga tgataagtat 180
tatagcacca gcctgaaaac gcgtctgacce attagcaaag atacttcgaa aaatcaggtg 240
gtgctgacta tgaccaacat ggacccggtg gatacggceca cctattattg cgegegtgag 300
gatcgtette ttggtggtta tggttatgat gtttggggcece aaggcaccct ggtgacggtt 360
agctca 366
<210> SEQ ID NO 10
<211> LENGTH: 360
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 10
caggtgcaat tgcaagaaag tggtccggge ctggtgaaac cgggcgaaac cctgagectg 60
acctgcacceg ttteecggagg cagcatttet ggtaattatt ggtcecttggat tcegecaggece 120
cctgggaagg gtctegagtg gattggegat tatcatgget ctacctatta taatccgage 180
ctgaaaggce gggtgaccat tagcgttgat acttcgaaaa accagtttag cctgaaactg 240
agcagcgtga cggcggaaga tacggceegtg tattattgeg cgegtgagea gtatcattgg 300
ggtettgett ggactggttt tgataattgg ggccaaggca cectggtgac ggttagetca 360
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-continued
<210> SEQ ID NO 11
<211> LENGTH: 354
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 11
caggtgcaat tggttcagag cggcgcggaa gtgaaaaaac cgggcgaaag cctgaaaatt 60
agctgcaaag gttccggata ttecttttet acttettggg ttggttgggt gegecagatg 120
cctgggaagg gtctegagtyg gatgggeatt atcgatcegyg atattageta tacctcettat 180
tcteecgaget ttcagggcca ggtgaccatt agegceggata aaagcattag caccgegtat 240
cttcaatgga gcagcectgaa agcgagegat acggecatgt attattgege gegttatcett 300
atgggtcttyg gttatgatgt ttggggecaa ggcaccctygyg tgacggttag ctca 354
<210> SEQ ID NO 12
<211> LENGTH: 363
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 12
caggtgcaat tgaaagaaag cggcccggece ctggtgaaac cgacccaaac cctgaccctg 60
acctgtacct tttcecggatt tagecctgtcet tcttectggta tgtctgtgte ttggattege 120
cagcegectyg ggaaagecct cgagtggetg getegtatet attctgatga ttctaagtet 180
tatagcacca gcctgaaaac gcgtctgacce attagcaaag atacttcgaa aaatcaggtg 240
gtgctgacta tgaccaacat ggacccggtg gatacggcca cctattattg cgegegtget 300
gctecattgga atggtectet ttttgatgtt tggggccaag gcaccctggt gacggttage 360
tca 363
<210> SEQ ID NO 13
<211> LENGTH: 351
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 13
caggtgcaat tggtggaaag cggcggegge ctggtgcaac cgggcggcag cctgegtetg 60
agctgegegg cctecggatt taccttttet aattattcta tgaattgggt gegecaagece 120
cctgggaagg gtctegagtyg ggtgagetat atctatggtyg gtggtageta tacctattat 180
gecggatageyg tgaaaggccg ttttaccatt tcacgtgata attcgaaaaa caccctgtat 240
ctgcaaatga acagcctgceg tgcggaagat acggecegtgt attattgege gegtcagget 300
ggtatgtatt ttgatgtttg gggccaaggc accctggtga cggttagetce a 351
<210> SEQ ID NO 14
<211> LENGTH: 372
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 14
caggtgcaat tgcaagaaag tggtccggge ctggtgaaac cgggcgaaac cctgagectg 60
acctgcacceg tttecggagg cagcattggt tattattgga attggattceg ccaggeccct 120
gggaagggte tcgagtggat tggecatatc tctegttttg getctaccaa ttataatcceg 180
agcctgaaag gccgggtgac cattagegtt gatacttcga aaaaccagtt tagectgaaa 240
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ctgagcageg tgacggegga agatacggece gtgtattatt gegegeggga gtatactggt 300
aatgattggt atcgtcagca gggtcagcat gectgattatt ggggccaagyg caccctggtg 360
acggttagcect ca 372
<210> SEQ ID NO 15
<211> LENGTH: 354
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 15
caggtgcaat tgaaagaaag cggcccggece ctggtgaaac cgacccaaac cctgaccctg 60
acctgtacct tttcecggatt tagecctgtct aattctggtg ttggtgtggg ttggattcege 120
cagcegectyg ggaaagecct cgagtggetg getgatatet attctgatac tactaagegt 180
tatagcacca gcctgaaaac gcgtctgacce attagcaaag atacttcgaa aaatcaggtg 240
gtgctgacta tgaccaacat ggacccggtg gatacggceca cctattattg cgegegttat 300
ggtgaggett attttgatta ttggggccaa ggcaccctgg tgacggttag ctca 354

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 16
H: 121
PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 16

Gln Val Gln
1

Ser Val Lys
Ala Ile Ser
35

Gly Asn Ile
50

Gln Gly Arg
65

Met Glu Leu

Ala Arg Asn

Gln Gly Thr
115

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

Leu Val Gln Ser Gly

5

Val Ser Cys Lys Ala

20

Trp Val Arg Gln Ala

40

Trp Pro Ile Phe Gly

55

Val Thr Ile Thr Ala

Ser Ser Leu Arg Ser

85

Gly Tyr Leu Asp Thr

100

Leu Val Thr Val Ser

D NO 17
H: 120
PRT

120

ISM: Homo sapiens

<400> SEQUENCE: 17

Gln Val Gln
1

Ser Leu Arg

Ala Met Ser
35

Ser Ala Ile
50

Lys Gly Arg

Leu Val Glu Ser Gly

Leu Ser Cys Ala Ala

20

Trp Val Arg Gln Ala

40

Arg Tyr Asp Gly Ser

55

Phe Thr Ile Ser Arg

Ala

Ser

25

Pro

Thr

Asp

Glu

Asn

105

Ser

Gly

Ser

25

Pro

Asn

Asp

Glu

10

Gly

Gly

Ala

Glu

Asp

90

Thr

Gly

10

Gly

Gly

Thr

Asn

Val

Gly

Gln

Asn

Ser

75

Thr

Tyr

Leu

Phe

Lys

Tyr

Ser

Lys Lys Pro
Thr Phe Ser
30

Gly Leu Glu
45

Tyr Ala Gln
60

Thr Ser Thr

Ala Val Tyr

Ile Asp Tyr
110

Val Gln Pro
Thr Phe Ser
30

Gly Leu Glu
45

Tyr Ala Asp
60

Lys Asn Thr

Gly Ser

Ser Asn

Trp Met

Lys Phe

Ala Tyr

80

Tyr Cys
95

Trp Gly

Gly Gly

15

Asp Tyr

Trp Val

Ser Val

Leu Tyr
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65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Tyr Tyr Ser Gly Ile Tyr Gln His Ile Asp Tyr Trp Gly Gln
100 105 110

Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> SEQ ID NO 18

<211> LENGTH: 123

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 18

Gln Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Ala Leu His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ser Ser Ile Ser Gly Leu Gly Ser Thr Thr Tyr Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Tyr His Tyr Glu Tyr His Tyr Phe Ser Ser Gly Phe Asp Asn
100 105 110

Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> SEQ ID NO 19

<211> LENGTH: 117

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 19

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Gly Tyr
20 25 30

Tyr Ile Asn Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Trp Ile Phe Pro Asn Gly Gly Ser Thr Gly Tyr Ala Gln Lys Phe
50 55 60

Gln Gly Arg Val Thr Met Thr Arg Asp Thr Ser Ile Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Gly Asn Ile Phe Ile Phe Asp Tyr Trp Gly Gln Gly Thr Leu
100 105 110

Val Thr Val Ser Ser
115

<210> SEQ ID NO 20
<211> LENGTH: 120
<212> TYPE: PRT
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40

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 20

Gln Val Gln Leu Val Glu Ser Gly
1 5

Ser Leu Arg Leu Ser Cys Ala Ala
20

Tyr Met His Trp Val Arg Gln Ala
35 40

Ser Tyr Ile Asp Ser Ser Gly Ser
50 55

Lys Gly Arg Phe Thr Ile Ser Arg
65 70

Leu Gln Met Asn Ser Leu Arg Ala
85

Ala Arg Gln Leu Met Pro Phe Gly
100

Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> SEQ ID NO 21

<211> LENGTH: 120

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 21

Gln Val Gln Leu Val Glu Ser Gly
1 5

Ser Leu Arg Leu Ser Cys Ala Ala
20

Tyr Met Asn Trp Val Arg Gln Ala
35 40

Ser Gly Ile Ser Gly Asp Pro Ser
50 55

Lys Gly Arg Phe Thr Ile Ser Arg
Leu Gln Met Asn Ser Leu Arg Ala
85

Ala Arg Asp Leu Pro Leu Val Tyr
100

Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> SEQ ID NO 22

<211> LENGTH: 121

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 22

Gln Val Gln Leu Val Glu Ser Gly
1 5

Ser Leu Arg Leu Ser Cys Ala Ala
20

Ala Met Asn Trp Val Arg Gln Ala
35 40

Ser Gly Ile Ser Ser Trp Gly Ser
50 55

Gly

Ser

25

Pro

Ser

Asp

Glu

Gly
105

Gly

Ser

25

Pro

Asn

Asp

Glu

Thr
105

Gly
Ser
25

Pro

Ser

Gly

10

Gly

Gly

Thr

Asn

Asp

90

Tyr

Gly

Gly

Gly

Thr

Asn

Asp

90

Gly

Gly
10
Gly

Gly

Thr

Leu

Phe

Lys

Tyr

Ser

75

Thr

Phe

Leu

Phe

Lys

Tyr

Ser

75

Thr

Phe

Leu

Phe

Lys

Tyr

Val

Thr

Gly

Tyr

60

Lys

Ala

Asp

Val

Thr

Gly

Tyr

60

Lys

Ala

Ala

Val

Thr

Gly

Tyr
60

Gln

Phe

Leu

45

Ala

Asn

Val

Val

Gln

Phe

Leu

45

Ala

Asn

Val

Tyr

Gln

Phe

Leu

45

Ala

Pro

Thr

30

Glu

Asp

Thr

Tyr

Trp
110

Pro

Ser

30

Glu

Asp

Thr

Tyr

Trp
110

Pro

Ser

30

Glu

Asp

Gly

15

Ser

Trp

Ser

Leu

Tyr

95

Gly

Gly

Ser

Trp

Ser

Leu

Tyr

95

Gly

Gly
15
Ser

Trp

Ser

Gly

Tyr

Val

Val

Tyr

80

Cys

Gln

Gly

Tyr

Val

Val

Tyr

80

Cys

Gln

Gly

Tyr

Val

Val
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Lys Gly Arg Phe Thr Ile Ser Arg
65 70

Leu Gln Met Asn Ser Leu Arg Ala
85

Ala Arg Glu Asp Gly Ser Tyr Met
100

Gln Gly Thr Leu Val Thr Val Ser
115 120

<210> SEQ ID NO 23

<211> LENGTH: 124

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 23

Gln Val Gln Leu Lys Glu Ser Gly
1 5

Thr Leu Thr Leu Thr Cys Thr Phe
20

Gly Met Gly Val Gly Trp Ile Arg
35 40

Trp Leu Ala Leu Ile Asp Trp Asp
50 55

Leu Lys Thr Arg Leu Thr Ile Ser
65 70

Val Leu Thr Met Thr Asn Met Asp
85

Cys Ala Arg Phe Asn Trp Phe Tyr
100

Val Trp Gly Gln Gly Thr Leu Val
115 120

<210> SEQ ID NO 24

<211> LENGTH: 122

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 24

Gln Val Gln Leu Lys Glu Ser Gly
1 5

Thr Leu Thr Leu Thr Cys Thr Phe
20

Arg Val Gly Val Ser Trp Ile Arg

Trp Leu Ala His Ile Asp Trp Asn
50 55

Leu Lys Thr Arg Leu Thr Ile Ser
65 70

Val Leu Thr Met Thr Asn Met Asp
85

Cys Ala Arg Glu Asp Arg Leu Leu
100

Gly Gln Gly Thr Leu Val Thr Val
115 120

<210> SEQ ID NO 25

Asp

Glu

Thr

105

Ser

Pro

Ser

25

Gln

Asp

Lys

Pro

Arg

105

Thr

Pro

Ser

25

Gln

Asp

Lys

Pro

Gly
105

Ser

Asn
Asp
90

Asp

Ala

10

Gly

Pro

Asp

Asp

Val

Leu

Val

Ala

10

Gly

Pro

Asp

Asp

Val
90

Gly

Ser

Ser
75
Thr

Tyr

Leu

Phe

Pro

Lys

Thr

75

Asp

Ala

Ser

Leu

Phe

Pro

Lys

Thr
75

Asp

Tyr

Lys

Ala

Phe

Val

Ser

Gly

Arg

60

Ser

Thr

Phe

Ser

Val

Ser

Gly

Tyr

60

Ser

Thr

Gly

Asn Thr

Val Tyr

Ala Tyr
110

Lys Pro

Leu Ser
30

Lys Ala

45

Tyr Ser

Lys Asn

Ala Thr

Val Asn
110

Lys Pro

Leu Ser
30

Lys Ala

45

Tyr Ser

Lys Asn

Ala Thr

Tyr Asp
110

Leu
Tyr
95

Trp

Thr

15

Ser

Leu

Thr

Gln

Tyr

95

Pro

Thr

15

Thr

Leu

Thr

Gln

Tyr
95

Val

Tyr
80
Cys

Gly

Gln

Asp

Glu

Ser

Val

80

Tyr

Asp

Gln

Ser

Glu

Ser

Val
80

Tyr

Trp
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<211> LENGTH: 120
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 25

Gln

1

Thr

Tyr

Gly

65

Ser

Gln

Gly

Val Gln Leu Gln Glu Ser Gly
Leu Ser Leu Thr Cys Thr Val
20

Trp Ser Trp Ile Arg Gln Ala
35 40

Asp Tyr His Gly Ser Thr Tyr
50 55

Thr Ile Ser Val Asp Thr Ser
70

Ser Val Thr Ala Glu Asp Thr
85

Tyr His Trp Gly Leu Ala Trp
100

Thr Leu Val Thr Val Ser Ser
115 120

<210> SEQ ID NO 26

<211> LENGTH: 118

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 26

Gln

1

Ser

Trp

Gly

Gln

65

Leu

Ala

Leu

Val Gln Leu Val Gln Ser Gly
5

Leu Lys Ile Ser Cys Lys Gly
20

Val Gly Trp Val Arg Gln Met
35 40

Ile Ile Asp Pro Asp Ile Ser
Gly Gln Val Thr Ile Ser Ala
70

Gln Trp Ser Ser Leu Lys Ala
85

Arg Tyr Leu Met Gly Leu Gly
100

Val Thr Val Ser Ser
115

<210> SEQ ID NO 27

<211> LENGTH: 121

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 27

Gln
1

Thr

Gly

Val Gln Leu Lys Glu Ser Gly
5

Leu Thr Leu Thr Cys Thr Phe
20

Met Ser Val Ser Trp Ile Arg
35 40

Pro

Ser

25

Pro

Tyr

Lys

Ala

Thr
105

Ala

Ser

25

Pro

Tyr

Asp

Ser

Tyr
105

Pro

Ser
25

Gln

Gly

10

Gly

Gly

Asn

Asn

Val

90

Gly

Glu

10

Gly

Gly

Thr

Lys

Asp

90

Asp

Leu

Gly

Lys

Pro

Gln

75

Tyr

Phe

Val

Tyr

Lys

Ser

Ser

75

Thr

Val

Val Lys Pro Gly
15

Ser Ile Ser Gly
30

Gly Leu Glu Trp
45

Ser Leu Lys Gly
60

Phe Ser Leu Lys
Tyr Cys Ala Arg
95

Asp Asn Trp Gly
110

Lys Lys Pro Gly
15

Ser Phe Ser Thr
30

Gly Leu Glu Trp
45

Tyr Ser Pro Ser
60

Ile Ser Thr Ala
Ala Met Tyr Tyr
95

Trp Gly Gln Gly
110

Ala Leu Val Lys Pro Thr

10

15

Gly Phe Ser Leu Ser Ser

30

Pro Pro Gly Lys Ala Leu

45

Glu

Asn

Ile

Arg

Leu

80

Glu

Gln

Glu

Ser

Met

Phe

Tyr

80

Cys

Thr

Gln

Ser

Glu
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Trp Leu Ala Arg Ile Tyr Ser Asp
50 55

Leu Lys Thr Arg Leu Thr Ile Ser
65 70

Val Leu Thr Met Thr Asn Met Asp
85

Cys Ala Arg Ala Ala His Trp Asn
100

Gln Gly Thr Leu Val Thr Val Ser
115 120

<210> SEQ ID NO 28

<211> LENGTH: 117

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 28

Gln Val Gln Leu Val Glu Ser Gly
1 5

Ser Leu Arg Leu Ser Cys Ala Ala
20

Ser Met Asn Trp Val Arg Gln Ala
35 40

Ser Tyr Ile Tyr Gly Gly Gly Ser
50 55

Lys Gly Arg Phe Thr Ile Ser Arg
65 70

Leu Gln Met Asn Ser Leu Arg Ala
85

Ala Arg Gln Ala Gly Met Tyr Phe
100

Val Thr Val Ser Ser
115

<210> SEQ ID NO 29

<211> LENGTH: 124

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 29

Gln Val Gln Leu Gln Glu Ser Gly
1 5

Thr Leu Ser Leu Thr Cys Thr Val
20

Trp Asn Trp Ile Arg Gln Ala Pro
35 40

His Ile Ser Arg Phe Gly Ser Thr
50 55

Arg Val Thr Ile Ser Val Asp Thr
65 70

Leu Ser Ser Val Thr Ala Glu Asp
85

Glu Tyr Thr Gly Asn Asp Trp Tyr
100

Tyr Trp Gly Gln Gly Thr Leu Val
115 120

Asp

Lys

Pro

Gly

105

Ser

Gly

Ser

25

Pro

Tyr

Asp

Glu

Asp
105

Pro

Ser

25

Gly

Asn

Ser

Thr

Arg
105

Thr

Ser

Asp

Val

90

Pro

Gly

Gly

Gly

Thr

Asn

Asp

90

Val

Gly

10

Gly

Lys

Tyr

Lys

Ala
90

Gln

Val

Lys
Thr
75

Asp

Leu

Leu

Phe

Lys

Tyr

Ser

75

Thr

Trp

Leu

Gly

Gly

Asn

Asn

75

Val

Gln

Ser

Ser
60
Ser

Thr

Phe

Val

Thr

Gly

Tyr

60

Lys

Ala

Gly

Val

Ser

Leu

Pro

60

Gln

Tyr

Gly

Ser

Tyr

Lys

Ala

Asp

Gln

Phe

Leu

45

Ala

Asn

Val

Gln

Lys

Ile

Glu

45

Ser

Phe

Tyr

Gln

Ser

Asn

Thr

Val
110

Pro

Ser

30

Glu

Asp

Thr

Tyr

Gly
110

Pro

Gly

Trp

Leu

Ser

Cys

His
110

Thr

Gln

Tyr

95

Trp

Gly

Asn

Trp

Ser

Leu

Tyr

95

Thr

Gly

15

Tyr

Ile

Lys

Leu

Ala
95

Ala

Ser
Val
80

Tyr

Gly

Gly

Tyr

Val

Val

Tyr

80

Cys

Leu

Glu

Tyr

Gly

Gly

Lys

80

Arg

Asp
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<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 30
H: 118
PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 30

Gln Val Gln
1

Thr Leu Thr
Gly Val Gly
35

Trp Leu Ala
50

Leu Lys Thr
65

Val Leu Thr

Cys Ala Arg

Leu Val Thr
115

<210> SEQ I
<211> LENGT.
<212> TYPE:

Leu Lys Glu Ser Gly

5

Leu Thr Cys Thr Phe

20

Val Gly Trp Ile Arg

40

Asp Ile Tyr Ser Asp

55

Arg Leu Thr Ile Ser

70

Met Thr Asn Met Asp

85

Tyr Gly Glu Ala Tyr

100

Val Ser Ser

D NO 31
H: 333
DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 31

gatatcgcac
tcgtgtacgg
gggaaggcge
cgttttageg
gaagacgaag
ggeggeggea
<210> SEQ I

<211> LENGT.
<212> TYPE:

tgacccagec
gtactagcag
cgaaacttat
gatccaaaag
cggattatta
cgaagttaac
D NO 32

H: 324
DNA

agcttcagtyg

cgatattggt

gatttatgag

cggcaacace

ttgctettet

cgttettgge

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 32

gatatcgaac

tcgtgtageg

caggcgecag

tttagcggat

gacgaagcegy

acgaagttaa

<210> SEQ I

<211> LENGT.
<212> TYPE:

tgacccagec

gcgataatat

ttettgtgat

ccaacagegyg

attattattg

cegttettygyg

D NO 33

H: 330
DNA

gectteagty

tggtcattat

ttatggtgat

caacaccgeg

cgcttetgat

ccag

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 33

Pro

Ser

25

Gln

Thr

Lys

Pro

Phe
105

Ala

10

Gly

Pro

Thr

Asp

Val

Asp

Leu

Phe

Pro

Lys

Thr

75

Asp

Tyr

agcggcetcac

gettatgtgt

gtttettete

gegagectga

tatgatctta

cag

agcgttgcac

tatgtttctt

aataatcgtce

accctgacca

gttggttcte

Val Lys Pro
Ser Leu Ser
30

Gly Lys Ala
45

Arg Tyr Ser
60

Ser Lys Asn

Thr Ala Thr

Trp Gly Gln
110

caggtcagag
cttggtacca
gtcectcagg
ccattagegyg

ctecctectygy

caggtcagac
ggtaccagca
cctecaggeat
ttagcggcac

ttgatgtgtt

Thr Gln
15

Asn Ser

Leu Glu

Thr Ser

Gln Val
80

Tyr Tyr
95

Gly Thr

cattaccatc
gcagcatcce
cgtgagcaac
cctgcaageyg

taaggtgttt

cgcgegtate

gaaacccggg

cceggaacge

tcaggcggaa

tggcggegge

60

120

180

240

300

333

60

120

180

240

300

324
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gatatcgtge tgacccagag cccggegace ctgagectgt ctecgggega acgtgcgacce 60
ctgagetgca gagcgageca gactggttet acttettate tggettggta ccagcagaaa 120
ccaggtcaag caccgegtcet attaatttat gatgcttcta agegtgcaac tggggtcccg 180
gegegtttta geggetetgg atcecggcacg gattttacce tgaccattag cagectggaa 240
cctgaagact ttgcgactta ttattgecat cagtattata acgttcctca tacctttgge 300
cagggtacga aagttgaaat taaacgtacg 330
<210> SEQ ID NO 34
<211> LENGTH: 333
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 34
gatatcgtge tgacccagee gecttcagtg agtggegcac caggtcageg tgtgaccatce 60
tegtgtageg gcagcagcag caacattggt aataattatg tgtcttggta ccagcagttg 120
ccegggacgg cgccgaaact tctgatttat ggtgatgate agegtcccte aggegtgecg 180
gatcgtttta gcggatccaa aagcggcacce agcgcgagece ttgcgattac gggectgcaa 240
agcgaagacg aagcggatta ttattgccag tcttatggta ctttttcectte ttttgtgttt 300
ggcggcggca cgaagttaac cgttcttgge cag 333
<210> SEQ ID NO 35
<211> LENGTH: 327
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 35
gatatccaga tgacccagag cccgtctage ctgagegcega gegtgggtga tegtgtgacce 60
attacctgca gagcgagcca gaatatttcet cagtggctga attggtacca gcagaaacca 120
ggtaaagcac cgaaactatt aatttatggt gcttctaatt tgcaaagcgg ggtcccgtec 180
cgttttageg getetggatce cggcactgat tttaccctga ccattagcag cctgcaacct 240
gaagactttyg cgacttatta ttgccagcag tattatgatc ttectaatac ctttggccag 300
ggtacgaaag ttgaaattaa acgtacg 327
<210> SEQ ID NO 36
<211> LENGTH: 327
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 36
gatatcgaac tgacccagcce gcecttcagtg agegttgcac caggtcagac cgegegtatce 60
tegtgtageg gegataatct tcgtcattat tatgtttatt ggtaccagca gaaacccggg 120
caggcgecag ttcettgtgat ttatggtgat tctaagegte cctcaggcat cccggaacgce 180
tttageggat ccaacagcgg caacaccgeg accctgacca ttageggcac tcaggcggaa 240
gacgaagcgyg attattattg ccagacttat actggtggtg cttectettgt gtttggegge 300
ggcacgaagt taaccgttct tggccag 327

<210> SEQ ID NO 37

<211> LENGTH: 321

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
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<400> SEQUENCE: 37
gatatcgaac tgacccagcce gcecttcagtg agegttgcac caggtcagac cgegegtatce 60
tegtgtageg gegataatat tggtcattat tatgtttett ggtaccagca gaaacccggg 120
caggcgecag ttcettgtgat ttattctgat tctaatcgte cctcaggcat cccggaacgce 180
tttageggat ccaacagcgg caacaccgeg accctgacca ttageggcac tcaggcggaa 240
gacgaagcgyg attattattg ccagtcttat aatggtactt atgtgtttgg cggcggcacyg 300
aagttaaccg ttcttggcca g 321
<210> SEQ ID NO 38
<211> LENGTH: 330
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 38
gatatcgtge tgacccagag cccggegace ctgagectgt ctecgggega acgtgcgacce 60
ctgagetgca gagcgageca gtetgtttet tettettate tggettggta ccagcagaaa 120
ccaggtcaag caccgegtcet attaatttat ggtgettett ctegtgcaac tggggteccyg 180
gegegtttta geggetetgg atcecggcacg gattttacce tgaccattag cagectggaa 240
cctgaagact ttgcggttta ttattgccag cagggttata attctceccttt tacctttggce 300
cagggtacga aagttgaaat taaacgtacg 330
<210> SEQ ID NO 39
<211> LENGTH: 330
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 39
gatatcgaac tgacccagcce gcecttcagtg agegttgcac caggtcagac cgegegtatce 60
tegtgtageg gegattetet tggttettat tatgttcatt ggtaccagca gaaacccggg 120
caggcgecag ttcettgtgat tggtgatgat actaagegte cctcaggcat cccggaacgce 180
tttageggat ccaacagcgg caacaccgeg accctgacca ttageggcac tcaggcggaa 240
gacgaagcgg attattattg cggttctegt actggttata ataattcttt tgtgtttgge 300
ggcggcacga agttaaccgt tcttggecag 330
<210> SEQ ID NO 40
<211> LENGTH: 324
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 40
gatatcgaac tgacccagcce gcecttcagtg agegttgcac caggtcagac cgegegtatce 60
tegtgtageg gegataatct tggtcattat tatgtttett ggtaccagca gaaacccggg 120
caggcgecag ttcettgtgat ttatgatgat tctgatcgte cctcaggcat cccggaacgce 180
tttageggat ccaacagcgg caacaccgeg accctgacca ttageggcac tcaggcggaa 240
gacgaagcgyg attattattg cggtgcettat getatgeata tgactgtgtt tggeggegge 300
acgaagttaa ccgttcttgg ccag 324

<210> SEQ ID NO 41

<211> LENGTH: 339

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
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<400> SEQUENCE: 41
gatatcgcac tgacccagcec agcttcagtg agceggctcac caggtcagag cattaccatce 60
tegtgtacgg gtactagcag cgatgttggt getattaatt atgtgtcettyg gtaccagcag 120
catceccggga aggcgecgaa acttatgatt tatgatgtta ataagcgtece ctcaggegtg 180
ccggategtt ttageggatc caaaagegge aacaccgega gectgaccat tageggectg 240
caagcggaag acgaagcgga ttattattge ggttcttata ctatgcaggt tggttcttat 300
gtgtttggeg gcggcacgaa gttaaccgtt cttggccag 339
<210> SEQ ID NO 42
<211> LENGTH: 327
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 42
gatatcgaac tgacccagcce gcecttcagtg agegttgcac caggtcagac cgegegtatce 60
tegtgtageg gegataatat tggtcattat tatgctcatt ggtaccagca gaaacccggg 120
caggcgecag ttgttgtgat ttatgatgat aatgatcgte cctcaggcat cccggaacgce 180
tttageggat ccaacagcgg caacaccgeg accctgacca ttageggcac tcaggcggaa 240
gacgaagcgyg attattattg ccaggcettat actggtgatg gtggtegtgt gtttggegge 300
ggcacgaagt taaccgttct tggccag 327
<210> SEQ ID NO 43
<211> LENGTH: 330
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 43
gatatcgaac tgacccagcce gcecttcagtg agegttgcac caggtcagac cgegegtatce 60
tegtgtageg gegataatct tggttctaag gttgtttett ggtaccageca gaaacccggg 120
caggcgecag ttcttgtgat ttattatgat aataagcegte cctcaggcat cccggaacgce 180
tttageggat ccaacagcgg caacaccgeg accctgacca ttageggcac tcaggcggaa 240
gacgaagcgg attattattg ccagtcttat acttttgagt ctggttcectgt tgtgtttgge 300
ggcggcacga agttaaccgt tcttggecag 330
<210> SEQ ID NO 44
<211> LENGTH: 324
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 44
gatatcgaac tgacccagcce gcecttcagtg agegttgcac caggtcagac cgegegtatce 60
tegtgtageg gegataatct tggtcattat tatgttgatt ggtaccagca gaaacccggg 120
caggcgecag ttcettgtgat ttatgctgat aataatcgte cctcaggcat cccggaacgce 180
tttageggat ccaacagcgg caacaccgeg accctgacca ttageggcac tcaggcggaa 240
gacgaagcgyg attattattg ctcttcettat tctcagecagt ctatggtgtt tggeggegge 300
acgaagttaa ccgttcttgg ccag 324

<210> SEQ ID NO 45
<211> LENGTH: 330
<212> TYPE: DNA
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<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 45

gatatcgaac tgacccagec gecttcagtyg agegttgcac caggtcagac cgegegtatc
tcgtgtageg gegataatct tggtaatttt tatgttecatt ggtaccagca gaaaccceggg
caggcgecag ttettgtgat ttatgaggat tctaategte cctcaggeat cccggaacgce
tttagceggat ccaacagegg caacaccgceg accctgacca ttageggcac tcaggceggaa
gacgaagcgg attattattg ctettettgg gatatgtate gtactatttt tgtgtttgge
ggcggcacga agttaaccgt tcttggecag

<210> SEQ ID NO 46

<211> LENGTH: 111

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 46

Asp Ile Ala Leu Thr Gln Pro Ala Ser Val Ser Gly Ser Pro Gly Gln
1 5 10 15

Ser Ile Thr Ile Ser Cys Thr Gly Thr Ser Ser Asp Ile Gly Ala Tyr
20 25 30

Val Ser Trp Tyr Gln Gln His Pro Gly Lys Ala Pro Lys Leu Met Ile
35 40 45

Tyr Glu Val Ser Ser Arg Pro Ser Gly Val Ser Asn Arg Phe Ser Gly
50 55 60

Ser Lys Ser Gly Asn Thr Ala Ser Leu Thr Ile Ser Gly Leu Gln Ala

Glu Asp Glu Ala Asp Tyr Tyr Cys Ser Ser Tyr Asp Leu Thr Pro Pro
85 90 95

Gly Lys Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln
100 105 110

<210> SEQ ID NO 47

<211> LENGTH: 108

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 47

Asp Ile Glu Leu Thr Gln Pro Pro Ser Val Ser Val Ala Pro Gly Gln
1 5 10 15

Thr Ala Arg Ile Ser Cys Ser Gly Asp Asn Ile Gly His Tyr Tyr Val
20 25 30

Ser Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val Leu Val Ile Tyr
35 40 45

Gly Asp Asn Asn Arg Pro Ser Gly Ile Pro Glu Arg Phe Ser Gly Ser
50 55 60

Asn Ser Gly Asn Thr Ala Thr Leu Thr Ile Ser Gly Thr Gln Ala Glu
65 70 75 80

Asp Glu Ala Asp Tyr Tyr Cys Ala Ser Asp Val Gly Ser Leu Asp Val
85 90 95

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln
100 105

<210> SEQ ID NO 48

<211> LENGTH: 110

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens
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-continued

58

<400> SEQUENCE:

Asp
1

Glu

Tyr

Ile

Gly

65

Pro

<210>
<211>
<212>
<213>

<400>

Ile

Arg

Leu

Tyr

50

Ser

Glu

Thr

Val

Ala

Ala

35

Asp

Gly

Asp

Phe

Leu

Thr

20

Trp

Ala

Ser

Phe

Gly

100

PRT

SEQUENCE :

Asp Ile Val Leu

1

Arg

Tyr

Ile

Gly

65

Ser

Ser

Val

Val

Tyr

50

Ser

Glu

Phe

Thr

Ser

35

Gly

Lys

Asp

Val

Ile

Trp

Asp

Ser

Glu

Phe
100

Thr Gln

Leu Ser

Tyr Gln

Ser Lys

Gly Thr

70

Ala Thr
85

Gln Gly

SEQ ID NO 49
LENGTH:
TYPE :
ORGANISM: Homo sapiens

111

49

Thr Gln

Ser Cys

Tyr Gln

Asp Gln

Gly Thr

70

Ala Asp
85

Gly Gly

<210> SEQ ID NO 50

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Asp
1

Asp

Leu

Tyr

Ser

65

Glu

Ile

Arg

Asn

Gly

50

Gly

Asp

Gln

Val

Trp

35

Ala

Ser

Phe

Met

Thr

20

Tyr

Ser

Gly

Ala

109

Homo sapiens

50

Thr Gln

Ile Thr

Gln Gln

Asn Leu

Thr Asp
70

Thr Tyr
85

Ser

Cys

Gln

Arg

Asp

Tyr

Thr

Pro

Ser

Gln

Arg

55

Ser

Tyr

Gly

Ser

Cys

Lys

Gln

55

Phe

Tyr

Pro

Arg

Lys

40

Ala

Phe

Tyr

Lys

Pro

Gly

Leu

40

Pro

Ala

Tyr

Thr

Pro

Arg

Pro

40

Ser

Thr

Cys

Ala

Ala

25

Pro

Thr

Thr

Cys

Val
105

Ser

Ser

25

Pro

Ser

Ser

Cys

Lys
105

Ser

Ala

25

Gly

Gly

Leu

Gln

Thr

10

Ser

Gly

Gly

Leu

His

90

Glu

Val

10

Ser

Gly

Gly

Leu

Gln

90

Leu

Ser
10

Ser

Lys

Val

Thr

Gln
90

Leu

Gln

Gln

Val

Thr

75

Gln

Ile

Ser

Ser

Thr

Val

Ala

75

Ser

Thr

Leu

Gln

Ala

Pro

Ile

75

Tyr

Ser

Thr

Ala

Pro

60

Ile

Tyr

Lys

Gly

Asn

Ala

Pro

60

Ile

Tyr

Val

Ser

Asn

Pro

Ser

60

Ser

Tyr

Leu

Gly

Pro

45

Ala

Ser

Tyr

Arg

Ala

Ile

Pro

45

Asp

Thr

Gly

Leu

Ala

Ile

Lys

45

Arg

Ser

Asp

Ser

Ser

30

Arg

Arg

Ser

Asn

Thr
110

Pro

Gly

Lys

Arg

Gly

Thr

Gly
110

Ser

Ser

30

Leu

Phe

Leu

Leu

Pro

15

Thr

Leu

Phe

Leu

Val
95

Gly

15

Asn

Leu

Phe

Leu

Phe

95

Gln

Val
15

Gln

Leu

Ser

Gln

Pro
95

Gly

Ser

Leu

Ser

Glu

80

Pro

Gln

Asn

Leu

Ser

Gln

80

Ser

Gly

Trp

Ile

Gly

Pro

80

Asn
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60

-continued
Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys Arg Thr
100 105
<210> SEQ ID NO 51
<211> LENGTH: 109
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 51
Asp Ile Glu Leu Thr Gln Pro Pro Ser Val Ser Val Ala Pro Gly Gln
1 5 10 15
Thr Ala Arg Ile Ser Cys Ser Gly Asp Asn Leu Arg His Tyr Tyr Val
20 25 30
Tyr Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val Leu Val Ile Tyr
35 40 45
Gly Asp Ser Lys Arg Pro Ser Gly Ile Pro Glu Arg Phe Ser Gly Ser
50 55 60
Asn Ser Gly Asn Thr Ala Thr Leu Thr Ile Ser Gly Thr Gln Ala Glu
65 70 75 80
Asp Glu Ala Asp Tyr Tyr Cys Gln Thr Tyr Thr Gly Gly Ala Ser Leu
85 90 95
Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln
100 105
<210> SEQ ID NO 52
<211> LENGTH: 107
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 52
Asp Ile Glu Leu Thr Gln Pro Pro Ser Val Ser Val Ala Pro Gly Gln
1 5 10 15
Thr Ala Arg Ile Ser Cys Ser Gly Asp Asn Ile Gly His Tyr Tyr Val
20 25 30
Ser Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val Leu Val Ile Tyr
35 40 45
Ser Asp Ser Asn Arg Pro Ser Gly Ile Pro Glu Arg Phe Ser Gly Ser
50 55 60
Asn Ser Gly Asn Thr Ala Thr Leu Thr Ile Ser Gly Thr Gln Ala Glu
65 70 75 80
Asp Glu Ala Asp Tyr Tyr Cys Gln Ser Tyr Asn Gly Thr Tyr Val Phe
85 90 95
Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln
100 105
<210> SEQ ID NO 53
<211> LENGTH: 110
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 53
Asp Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
1 5 10 15
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Val Ser Ser Ser
20 25 30
Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu
35 40 45
Ile Tyr Gly Ala Ser Ser Arg Ala Thr Gly Val Pro Ala Arg Phe Ser
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61

-continued

50 55 60

Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu
65 70 75 80

Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Gly Tyr Asn Ser Pro
85 90 95

Phe Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys Arg Thr
100 105 110

<210> SEQ ID NO 54

<211> LENGTH: 110

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 54

Asp Ile Glu Leu Thr Gln Pro Pro Ser Val Ser Val Ala Pro Gly Gln
1 5 10 15

Thr Ala Arg Ile Ser Cys Ser Gly Asp Ser Leu Gly Ser Tyr Tyr Val
20 25 30

His Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val Leu Val Ile Gly
35 40 45

Asp Asp Thr Lys Arg Pro Ser Gly Ile Pro Glu Arg Phe Ser Gly Ser
50 55 60

Asn Ser Gly Asn Thr Ala Thr Leu Thr Ile Ser Gly Thr Gln Ala Glu
65 70 75 80

Asp Glu Ala Asp Tyr Tyr Cys Gly Ser Arg Thr Gly Tyr Asn Asn Ser
85 90 95

Phe Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln
100 105 110

<210> SEQ ID NO 55

<211> LENGTH: 108

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 55

Asp Ile Glu Leu Thr Gln Pro Pro Ser Val Ser Val Ala Pro Gly Gln
1 5 10 15

Thr Ala Arg Ile Ser Cys Ser Gly Asp Asn Leu Gly His Tyr Tyr Val
20 25 30

Ser Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val Leu Val Ile Tyr
35 40 45

Asp Asp Ser Asp Arg Pro Ser Gly Ile Pro Glu Arg Phe Ser Gly Ser
50 55 60

Asn Ser Gly Asn Thr Ala Thr Leu Thr Ile Ser Gly Thr Gln Ala Glu
65 70 75 80

Asp Glu Ala Asp Tyr Tyr Cys Gly Ala Tyr Ala Met His Met Thr Val
85 90 95

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln
100 105

<210> SEQ ID NO 56

<211> LENGTH: 113

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 56

Asp Ile Ala Leu Thr Gln Pro Ala Ser Val Ser Gly Ser Pro Gly Gln
1 5 10 15
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64

Ser

Asn

Met

Ser

65

Gln

Gln

Ile

Tyr

Ile

50

Gly

Ala

Gly

Thr

Val

35

Tyr

Ser

Glu

Ser

Ile

Ser

Asp

Lys

Asp

Tyr
100

Ser Cys

Trp Tyr

Val Asn

Ser Gly
70

Glu Ala
85

Val Phe

<210> SEQ ID NO 57

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Asp
1

Thr

Asp

Asn
65

Asp

Ile

Ala

Trp

Asp

50

Ser

Glu

Phe

Glu

Arg

Tyr

35

Asn

Gly

Ala

Gly

Leu

Ile

20

Gln

Asp

Asn

Asp

Gly
100

109

Homo sapiens

57

Thr Gln

Ser Cys

Gln Lys

Arg Pro

Thr Ala

70

Tyr Tyr
85

Gly Thr

<210> SEQ ID NO 58

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Asp
1

Thr

Ser

Tyr

Asn
65

Asp

Ile

Ala

Trp

Asp

50

Ser

Glu

Val

Glu

Arg

Tyr

35

Asn

Gly

Ala

Phe

Leu

Ile

20

Gln

Lys

Asn

Asp

Gly
100

110

Homo sapiens

58

Thr Gln

Ser Cys

Gln Lys

Arg Pro

Thr Ala

70

Tyr Tyr
85

Gly Gly

Thr

Gln

Lys

55

Asn

Asp

Gly

Pro

Ser

Pro

Ser

55

Thr

Cys

Lys

Pro

Ser

Pro

Ser

55

Thr

Cys

Thr

Gly

Gln

40

Arg

Thr

Tyr

Gly

Pro

Gly

Gly

Gly

Leu

Gln

Leu

Pro

Gly

Gly

40

Gly

Leu

Gln

Lys

Thr

25

His

Pro

Ala

Tyr

Gly
105

Ser

Asp

25

Gln

Ile

Thr

Ala

Thr
105

Ser

Asp
25

Gln

Ile

Thr

Ser

Leu
105

Ser

Pro

Ser

Ser

Cys

90

Thr

Val

10

Asn

Ala

Pro

Ile

Tyr

90

Val

Val

Asn

Ala

Pro

Ile

Tyr

90

Thr

Ser

Gly

Gly

Leu

75

Gly

Lys

Ser

Ile

Pro

Glu

Ser

75

Thr

Leu

Ser

Leu

Pro

Glu

Ser

75

Thr

Val

Asp

Lys

Val

60

Thr

Ser

Leu

Val

Gly

Val

Arg

60

Gly

Gly

Gly

Val

Gly

Val

Arg

60

Gly

Phe

Leu

Val

Ala

45

Pro

Ile

Tyr

Thr

Ala

His

Val

45

Phe

Thr

Asp

Gln

Ala

Ser

Leu

45

Phe

Thr

Glu

Gly

Gly

30

Pro

Asp

Ser

Thr

Val
110

Pro

Tyr

30

Val

Ser

Gln

Gly

Pro

Lys

30

Val

Ser

Gln

Ser

Gln
110

Ala

Lys

Arg

Gly

Met

95

Leu

Gly

15

Tyr

Ile

Gly

Ala

Gly
95

Gly

Val

Ile

Gly

Ala

Gly
95

Ile

Leu

Phe

Leu

80

Gln

Gly

Gln

Ala

Tyr

Ser

Glu

80

Arg

Gln

Val

Tyr

Ser

Glu

80

Ser
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66

<210> SEQ ID NO 59

<211> LENGTH: 108

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 59

Asp Ile Glu Leu Thr Gln Pro Pro
1 5

Thr Ala Arg Ile Ser Cys Ser Gly
Asp Trp Tyr Gln Gln Lys Pro Gly
35 40

Ala Asp Asn Asn Arg Pro Ser Gly
50 55

Asn Ser Gly Asn Thr Ala Thr Leu
65 70

Asp Glu Ala Asp Tyr Tyr Cys Ser
85

Phe Gly Gly Gly Thr Lys Leu Thr
100

<210> SEQ ID NO 60

<211> LENGTH: 110

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 60

Asp Ile Glu Leu Thr Gln Pro Pro
1 5

Thr Ala Arg Ile Ser Cys Ser Gly
20

His Trp Tyr Gln Gln Lys Pro Gly
35 40

Glu Asp Ser Asn Arg Pro Ser Gly
Asn Ser Gly Asn Thr Ala Thr Leu
65 70

Asp Glu Ala Asp Tyr Tyr Cys Ser
85

Phe Val Phe Gly Gly Gly Thr Lys
100

<210> SEQ ID NO 61

<211> LENGTH: 120

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 61

Gln Val Gln Leu Val Gln Ser Gly
1 5

Ser Val Lys Val Ser Cys Lys Ala
20

Ala Ile Ser Trp Val Arg Gln Ala
35 40

Gly Gly Ile Ile Pro Ile Phe Gly
50 55

Gln Gly Arg Val Thr Ile Thr Ala

Ser

Asp

Gln

Ile

Thr

Ser

Val
105

Ser

Asp

25

Gln

Ile

Thr

Ser

Leu
105

Ala

Ser

25

Pro

Thr

Asp

Val

10

Asn

Ala

Pro

Ile

Tyr

90

Leu

Val

10

Asn

Ala

Pro

Ile

Trp

90

Thr

Glu

10

Gly

Gly

Ala

Glu

Ser

Leu

Pro

Glu

Ser

75

Ser

Gly

Ser

Leu

Pro

Glu

Ser

75

Asp

Val

Val

Gly

Gln

Asn

Ser

Val

Gly

Val

Arg

60

Gly

Gln

Gln

Val

Gly

Val

Arg

Gly

Met

Leu

Lys

Thr

Gly

Tyr

60

Thr

Ala

His

Leu

45

Phe

Thr

Gln

Ala

Asn

Leu

45

Phe

Thr

Tyr

Gly

Lys

Phe

Leu

45

Ala

Ser

Pro

Tyr

30

Val

Ser

Gln

Ser

Pro

Phe

30

Val

Ser

Gln

Arg

Gln
110

Pro

Ser

30

Glu

Gln

Thr

Gly

15

Tyr

Ile

Gly

Ala

Met
95

Gly

15

Tyr

Ile

Gly

Ala

Thr
95

Gly

15

Ser

Trp

Lys

Ala

Gln

Val

Tyr

Ser

Glu

80

Val

Gln

Val

Tyr

Ser

Glu

80

Ile

Ser

Tyr

Met

Phe

Tyr
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65 70
Met Glu Leu Ser Ser Leu Arg Ser
85

Ala Arg Trp Gly Gly Asp Gly Phe
100

Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> SEQ ID NO 62

<211> LENGTH: 121

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 62

Gln Val Gln Leu Lys Glu

1 5

Ser Gly

Thr Thr Leu Thr Thr Phe

20

Leu Cys

Gly Val Gly Val Ile

35

Gly Trp Arg

40

Leu Ala Leu Ile

50

Trp Asp Trp

55

Asp

Thr Thr

70

Leu Leu Ile Ser

65

Lys Arg

Thr Met Thr

85

Leu Asn Met Asp

Cys Ala Arg Trp

100

Gly Gly Asp Gly

Gln Thr

115

Gly Val Thr Val Ser

120

Leu

<210> SEQ ID NO 63

<211> LENGTH: 120

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 63

Gln Val Gln Leu Val
1 5

Glu Ser Gly

Leu Ser Ala Ala

20

Ser Leu Arg Cys

Ala Met Ser Val Gln Ala

35

Trp Arg

Ala
50

Ser Ile Ser Gly Ser Gly

55

Gly

Phe Thr Ile

70

Lys Ser

65

Gly Arg Arg

Gln Met Ser Leu Ala

85

Leu Asn Arg

Ala Arg Trp Gly Phe

100

Gly Asp Gly

Gly Thr Val Thr Val Ser

120

Leu Ser

115

<210> SEQ ID NO 64
<211> LENGTH: 119
<212> TYPE: PRT

75 80

Glu Asp Thr Ala Val Tyr Tyr Cys
90 95

Tyr Ala Met Asp Tyr Trp Gly Gln
105 110

Ala
10

Val Thr

15

Pro Leu Lys Pro Gln

Phe Ser Thr Ser

30

Ser Ser Leu

25

Gly

Gln Pro Pro Gly Lys Ala Leu Glu

45

Asp Asp Lys Tyr Ser Thr Ser

60

Tyr

Thr
75

Gln Val

80

Lys Asp Ser Lys Asn

Pro Val Asp Thr Ala Thr Tyr

95

Tyr

Phe
105

Tyr Ala Met Asp Tyr

110

Trp Gly

Ser

Gly Gly Leu Val Gln Pro

10

Gly
15

Gly

Phe Thr Phe Ser Ser

30

Ser
25

Gly Tyr

Pro Gly Lys Gly Leu Glu Trp Val

Ser Thr Tyr Tyr Ala Ser Val

60

Asp

Ser Asn Thr Leu

75

Asp Asn Lys Tyr

80

Glu Asp Thr Ala Val

90

Tyr Tyr

95

Cys

Tyr Ala Met Gln

105

Asp Tyr Trp

110

Gly
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<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 64

Gln Val Gln Leu Gln Glu Ser Gly
1 5

Thr Leu Ser Leu Thr Cys Thr Val
20

Tyr Trp Ser Trp Ile Arg Gln Pro
35 40

Gly Tyr Ile Tyr Tyr Ser Gly Ser
50 55

Ser Arg Val Thr Ile Ser Val Asp
65 70

Lys Leu Ser Ser Val Thr Ala Ala
85

Arg Trp Gly Gly Asp Gly Phe Tyr
100

Thr Leu Val Thr Val Ser Ser
115

<210> SEQ ID NO 65

<211> LENGTH: 120

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 65

Gln Val Gln Leu Val Gln Ser Gly
1 5

Ser Leu Lys Ile Ser Cys Lys Gly
20

Trp Ile Gly Trp Val Arg Gln Met
35 40

Gly Ile Ile Tyr Pro Gly Asp Ser
50 55

Gln Gly Gln Val Thr Ile Ser Ala
65 70

Leu Gln Trp Ser Ser Leu Lys Ala
85

Ala Arg Trp Gly Gly Asp Gly Phe
100

Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> SEQ ID NO 66

<211> LENGTH: 110

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 66

Asp Ile Val Leu Thr Gln Pro Pro
1 5

Arg Val Thr Ile Ser Cys Ser Gly
20

Tyr Val Ser Trp Tyr Gln Gln Leu
35 40

Ile Tyr Asp Asn Asn Gln Arg Pro
50 55

Pro

Ser

25

Pro

Thr

Thr

Asp

Ala
105

Ala

Ser

25

Pro

Asp

Asp

Ser

Tyr
105

Ser

Ser

25

Pro

Ser

Gly

10

Gly

Gly

Asn

Ser

Thr

90

Met

Glu

10

Gly

Gly

Thr

Lys

Asp

90

Ala

Val
10
Ser

Gly

Gly

Leu

Gly

Lys

Tyr

Lys

75

Ala

Asp

Val

Tyr

Lys

Arg

Ser

75

Thr

Met

Ser

Ser

Thr

Val

Val

Ser

Gly

Asn

60

Asn

Val

Tyr

Lys

Ser

Gly

Tyr

60

Ile

Ala

Asp

Gly

Asn

Ala

Pro
60

Lys

Ile

Leu

45

Pro

Gln

Tyr

Trp

Lys

Phe

Leu

45

Ser

Ser

Met

Tyr

Ala

Ile

Pro

45

Asp

Pro

Ser

30

Glu

Ser

Phe

Tyr

Gly
110

Pro

Thr

30

Glu

Pro

Thr

Tyr

Trp
110

Pro
Gly
30

Lys

Arg

Ser

15

Ser

Trp

Leu

Ser

Cys

95

Gln

Gly

Ser

Trp

Ser

Ala

Tyr

95

Gly

Gly
15
Ser

Leu

Phe

Glu

Tyr

Ile

Lys

Leu

80

Ala

Gly

Glu

Tyr

Met

Phe

Tyr

80

Cys

Gln

Gln

Asn

Leu

Ser
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72

Gly Ser Lys Ser Gly Thr Ser Ala

65

70

Ser Glu Asp Glu Ala Asp Tyr Tyr

85

Pro Val Phe Gly Gly Gly Thr Lys

100

<210> SEQ ID NO 67

<211> LENGTH:

<212> TYPE:

<213> ORGANISM: Homo sapiens

PRT

<400> SEQUENCE:

Asp

1

Ser

Asn

Met

Ser

65

Gln

Pro

Ile

Ile

Tyr

Ile

50

Gly

Ala

Pro

Ala

Thr

Val

Tyr

Ser

Glu

Val

Leu

Ile

20

Ser

Asp

Lys

Asp

Phe
100

111

67

Thr

Ser

Trp

Val

Ser

Glu

85

Gly

<210> SEQ ID NO 68

<211> LENGTH:

<212> TYPE:

<213> ORGANISM: Homo sapiens

PRT

<400> SEQUENCE:

Asp

1

Thr

Ser

Asp

Asn

65

Asp

Phe

Ile

Ala

Trp

Asp

50

Ser

Glu

Gly

Glu

Arg

Tyr

35

Ser

Gly

Ala

Gly

Leu

Ile

20

Gln

Asp

Asn

Asp

Gly
100

107

68

Thr

Ser

Gln

Arg

Thr

Tyr

85

Thr

<210> SEQ ID NO 69

<211> LENGTH:

<212> TYPE:

<213> ORGANISM: Homo sapiens

PRT

<400> SEQUENCE:

108

69

Gln

Cys

Tyr

Ser

Gly

70

Ala

Gly

Gln

Cys

Lys

Pro

Ala

70

Tyr

Lys

Pro

Thr

Gln

Asn

55

Asn

Asp

Gly

Pro

Ser

Pro

Ser

55

Thr

Cys

Leu

Ala

Gly

Gln

40

Arg

Thr

Tyr

Thr

Pro

Gly

Gly

40

Gly

Leu

Gln

Thr

Ser Leu
Cys Gln
90

Leu Thr
105

Ser Val
10

Thr Ser
25

His Pro

Pro Ser

Ala Ser

Tyr Cys

90

Lys Leu
105

Ser Val

Asp Ala
25

Gln Ala

Ile Pro

Thr Ile

Gln His

90

Val Leu
105

Ala

Gln

Val

Ser

Ser

Gly

Gly

Leu

75

Gln

Thr

Ser

Leu

Pro

Glu

Ser

75

Tyr

Gly

Ile Thr Gly

His Tyr Thr

Leu Gly Gln

Gly

Asp

Lys

Val

60

Thr

Gln

Val

Val

Gly

Val

Arg

60

Gly

Thr

Ser

Val

Ala

45

Ser

Ile

His

Leu

Ala

Asp

Leu

45

Phe

Thr

Thr

110

Pro

Gly

30

Pro

Asn

Ser

Tyr

Gly
110

Pro

Lys

30

Val

Ser

Gln

Pro

Leu

Thr
95

Gly

15

Gly

Lys

Arg

Gly

Thr

95

Gln

Gly

Tyr

Ile

Gly

Ala

Pro
95

Gln
80

Pro

Gln

Tyr

Leu

Phe

Leu

80

Thr

Gln

Ala

Tyr

Ser

Glu

80

Val

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

1

5

10

15



73

US 9,193,799 B2

-continued

74

Asp

Leu

Tyr

Ser

65

Glu

Thr

<210>
<211>
<212>
<213>

<400>

Arg

Ala

Ala

50

Gly

Asp

Phe

Val

Trp

35

Ala

Ser

Phe

Gly

Thr

20

Tyr

Ser

Gly

Ala

Gln

100

PRT

SEQUENCE :

Asp Ile Val Leu

1

Glu

Tyr

Ile

Gly

65

Pro

Pro

Arg

Leu

Tyr

50

Ser

Glu

Thr

Ala

Ala

35

Gly

Gly

Asp

Phe

Thr

20

Trp

Ala

Ser

Phe

Gly
100

Ile Thr

Gln Gln

Ser Leu

Thr Asp
70

Thr Tyr
85

Gly Thr

SEQ ID NO 70
LENGTH:
TYPE :
ORGANISM: Homo sapiens

110

70

Thr Gln

Leu Ser

Tyr Gln

Ser Ser

Gly Thr

70

Ala Val
85

Gln Gly

<210> SEQ ID NO 71

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Met
1
Arg

Leu

Gln
Ala
65

Asp

Gly

Ala

Leu

Ile

Trp

50

Arg

Cys

Pro

Thr

Asn

Ser

Leu

35

Ser

Cys

Gln

Cys

Gln
115

Cys

Arg

20

Val

Gly

Val

Ser

Asn

100

Thr

300

Homo sapiens

71

Glu Phe

Arg Ala

Val Val

Pro Gly
Lys Tyr
70

Val Trp
85

Ile Thr

Val Pro

Cys

Lys

Gln

55

Phe

Tyr

Lys

Ser

Cys

Gln

Arg

Asp

Tyr

Thr

Ser

Gln

Leu

Thr

55

Thr

Asp

Glu

Cys

Arg

Pro

40

Ser

Thr

Cys

Val

Pro

Arg

Lys

40

Ala

Phe

Tyr

Lys

Pro

Leu

Ala

40

Thr

Glu

Ala

Glu

Asn
120

Ala

Gly

Gly

Leu

Gln

Glu
105

Ala

Ala

25

Pro

Thr

Thr

Cys

Val
105

Val

Cys

25

Val

Lys

Ile

Phe

Asp

105

Lys

Ser

Lys

Val

Thr

Gln

90

Ile

Thr

10

Ser

Gly

Gly

Leu

Gln

90

Glu

Ser

10

Leu

Val

Arg

His

Lys

Tyr

Ile

Gln

Ala

Pro

Ile

75

His

Lys

Leu

Gln

Gln

Val

Thr

75

Gln

Ile

Gly

Gly

Val

Phe

Pro
75
Gly

Gln

Leu

Gly

Pro

Ser

60

Ser

Tyr

Arg

Ser

Ser

Ala

Pro

60

Ile

His

Lys

Asp

Val

Pro

Pro

60

Glu

Ala

Pro

Leu

Ile

Lys

45

Arg

Ser

Thr

Leu

Val

Pro

45

Ala

Ser

Tyr

Arg

Lys

Ser

Arg

45

Glu

Met

Phe

Leu

Trp
125

Ser

30

Leu

Phe

Leu

Thr

Ser

Ser

30

Arg

Arg

Ser

Thr

Thr
110

Pro

Ile

Trp

Thr

Arg

Ile

Met

110

Ser

Ser

Leu

Ser

Gln

Pro
95

Pro

15

Ser

Leu

Phe

Leu

Thr
95

Cys

15

Leu

Arg

Val

His

Ser
95

Lys

Arg

Tyr

Ile

Gly

Pro

80

Pro

Gly

Ser

Leu

Ser

Glu

80

Pro

Cys

Val

Gln

Leu

Val
80
Lys

Leu

Ile
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76

Lys

Leu

145

Gly

Arg

Ser

Asn

225

Trp

Pro

Phe

Lys

Asp

130

Glu

Glu

Lys

Arg

Gly

210

Glu

Val

Thr

Ser

Asn

Leu

Asp

Phe

Asp

Arg

195

Ser

Val

Ile

Ile

Cys

275

Pro

Ala

Thr

Asn

Cys

180

Phe

Arg

His

His

Lys

260

Lys

Glu

His

Leu

Thr

165

Ser

Ala

Ser

Asn

Gly

245

Glu

Asn

Asp

Gln

Leu

150

Ser

Asn

Glu

Lys

Leu

230

Gly

Leu

Ile

Ser

Phe

135

Gly

Lys

Asn

Ala

Ile

215

Gln

Arg

Glu

Tyr

Ser

Thr

Tyr

Ile

Pro

Ala

200

Phe

Pro

Glu

Ser

Arg

280

Cys

290

<210> SEQ ID NO 72
<211> LENGTH: 1317

<212> TYPE:

DNA

295

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 72

caggtggaat

gattttagta

attggagaaa

ttcatcatct

tctgaggaca

caagggactc

gecaccctect

tacttcceeg

acctteeegyg

cecctecagea

accaaggtygg

tgcccageac

gacaccctea

gaagaccctyg

acaaagccge

ctgcaccagg

ccagccccca

tacaccctge

gtcaaaggct

tggtggaatc

gatcctggat

ttaatccaga

ccagagacaa

cagcecettta

tggtcactgt

ccaagagcac

aaccggtgac

ctgtectaca

gettgggcac

acaagaaagt

ctgaactcct

tgatcteeeg

aggtcaagtt

dggaggagca

actggctgaa

tcgagaaaac

cceccateeeyg

tctatcccag

tggaggatcc

gaattgggte

tagcagtacg

cgccaaaaat

ttactgtgca

cagcteagec

CtCtgggggC

ggtgtegtgg

gtcetcagga

ccagacctac

tgagcccaaa

dgggggaccy

gacccctgag

caactggtac

gtacaacagc

tggcaaggag

catctccaaa

ggatgagctg

cgacatcgec

Gln

Leu

Asn

Val

185

Cys

Asp

Glu

Asp

Ile

265

Pro

Thr

Val

Ala

Tyr

170

Ser

Asp

Lys

Lys

Ser

250

Ile

Asp

Ser

Gln

Asp

155

Gln

Val

Val

Asn

Val

235

Arg

Ser

Lys

Glu

ctgaaactct

cggcaggete

ataaactata

acgctgtace

agatatggta

tccaccaagyg

acagcggecc

aactcaggeg

ctctactcce

atctgcaacyg

tcttgtgaca

tcagtettee

gtcacatgceg

gtggacggeg

acgtaccggyg

tacaagtgca

gccaaaggge

accaagaacc

gtggagtggg

Arg

140

Asp

Ser

Phe

Val

Ser

220

Gln

Asp

Lys

Phe

Ile

Asp Met Phe

Leu

Cys

Trp

His

205

Thr

Thr

Leu

Arg

Leu
285

Thr

Pro

Lys

190

Val

Phe

Leu

Cys

Asn

270

Gln

Trp

Asp

175

Thr

Met

Gly

Glu

Gln

255

Ile

Cys

Thr

Cys

160

Trp

Val

Leu

Ser

Ala

240

Asp

Gln

Val

300

cctgtgcage

caggaaaagg

cgacatctet

tgcaaatgac

actggtttce

gtcecateggt

tgggctgect

ccctgaccag

tcagcagegt

tgaatcacaa

aaactcacac

tctteceeccce

tggtggtgga

tggaggtgca

tggtcagegt

aggtctccaa

agccccgaga

aggtcagect

agagcaatgg

ctcaggattce

gctagaatgg

aaaggataaa

caaagtgaga

ttattgggge

ctteceecty

ggtcaaggac

cggegtgeac

ggtgaccgtg

gcccagcaac

atgcccaccy

aaaacccaag

cgtgagccac

taatgccaag

cctecaccgte

caaagcccte

accacaggtyg

gacctgecetg

gcagccggag

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140
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aacaactaca agaccacgcc tccecgtgcetg gactccgacg gectcecttett ccetcectacage 1200
aagctcaccg tggacaagag caggtggcag caggggaacg tcttctcatg ctcececgtgatg 1260
catgaggctc tgcacaacca ctacacgcag aagagcctct ccctgtctece gggtaaa 1317
<210> SEQ ID NO 73

<211> LENGTH: 642

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 73

gatatcctga tgacccagtce tcaaaaaatc atgcccacat cagtgggaga cagggtcagce 60
gtcacctgca aggccagtca aaatgtggat actaatgtag cctggtatca acagaaacca 120
ggacagtcte ctaaagcact gatttactcg gcatcctacce gatacagtgg agtccctgat 180
cgcttecacag gcagtggatc tgggacagat ttcactcteca ccatcaccaa tgtgcagtcet 240
gaggacttgyg cagagtattt ctgtcagcaa tatgacagct atcctctcac gttecggtget 300
gggaccaage tggacctgaa acgtacggtg gctgcaccat ctgtcttcat ctteccgeca 360
tctgatgage agttgaaatc tggaactgece tetgttgtgt gectgctgaa taacttctat 420
cccagagagg ccaaagtaca gtggaaggtg gataacgccce tccaatcggyg taactcccag 480
gagagtgtca cagagcagga cagcaaggac agcacctaca gcctcagcag caccctgacyg 540
ctgagcaaag cagactacga gaaacacaaa gtctacgect gcgaagtcac ccatcaggge 600
ctgagctecge cecgtcacaaa gagcttcaac aggggagagt gt 642

<210> SEQ ID NO 74

<211> LENGTH: 1500

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polynucleotide

<400> SEQUENCE: 74

tcgetattac catggtgatg cggttttgge agtacatcaa tgggegtgga tageggtttg 60
actcacgggg atttccaagt cteccacceca ttgacgtcaa tgggagtttg ttttggcace 120
aaaatcaacg ggactttcca aaatgtegta acaacteccge ceccattgacg caaatgggeg 180
gtaggcegtgt acggtgggag gtctatataa gcagagctcet ctggctaact agagaaccca 240
ctgcttactg gecttatcgaa attaatacga ctcactatag ggagacccaa gcetggcetage 300
gccaccatga aacacctgtg gttettecte ctgetggtgg cagctceccag atgggtectg 360
tcccaggtgyg aattetgecag geggttaget cagectecac caagggteca teggtettece 420
cectggeace ctectecaag agcacctetyg ggggeacage ggcectggge tgectggtca 480
aggactactt ccccgaacceg gtgacggtgt cgtggaactce aggegecctyg accageggeg 540
tgcacacctt cceggetgte ctacagtect caggactcta ctcectcage agegtggtga 600
cegtgeccte cagcagettg ggcacccaga cctacatctg caacgtgaat cacaagccca 660
gcaacaccaa ggtggacaag aaagttgagc ccaaatcttg tgacaaaact cacacatgec 720
caccgtgece agcacctgaa ctectggggg gaccgtecagt cttectette cccccaaaac 780
ccaaggacac cctcatgate teceggacce ctgaggtcac atgegtggtyg gtggacgtga 840
gccacgaaga ccctgaggtce aagttcaact ggtacgtgga cggegtggag gtgcataatg 900

ccaagacaaa gccgegggag gagcagtaca acagcacgta cegggtggte agegtcectca 960
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cegtectgea

ceccteccage

aggtgtacac

gectggtcaa

cggagaacaa

acagcaagct

tgatgcatga

aatgagggcc

ctgttgtttyg

ccaggactgyg ctgaatggca
ccccatcegag aaaaccatct
cctgecceca tccegggatyg
aggcttctat cccagcgaca
ctacaagacc acgccteceg
caccgtggac aagagcaggt
ggctctgecac aaccactaca
cgtttaaacce cgctgatcag

ccectecece gtgecttect

<210> SEQ ID NO 75
<211> LENGTH: 800

<212> TYPE

: DNA

<213> ORGANISM: Homo sapiens
<220> FEATURE:

<221> NAME/KEY: CDS

<222> LOCATION: (307)..(705)

<400> SEQUENCE: 75

tcgetattac
actcacggygyg
aaaatcaacg
gtaggcgtgt
ctgettactg
gecace atg

Met
1

atc tect ggt

catggtgatg cggttttgge
atttccaagt ctccacccca
ggactttcca aaatgtcgta
acggtgggag gtctatataa
gcttatcgaa attaatacga
gtg ttg cag acc cag g
Val Leu Gln Thr Gln V

5

gce tac ggg gat atc

Ile Ser Gly Ala Tyr Gly Asp Ile

15

gca cca tct
Ala Pro Ser

gga act gcc
Gly Thr Ala

gce aaa gta
Ala Lys Val

65

cag gag agt
Gln Glu Ser

80

agc agc acc
Ser Ser Thr

95

tac gcc tge
Tyr Ala Cys

agc ttc aac

20

gtc ttc atc tte ccg
Val Phe Ile Phe Pro
35

tct gtt gtg tge ctg
Ser Val Val Cys Leu
50

cag tgg aag gtg gat
Gln Trp Lys Val Asp

gtc aca gag cag gac
Val Thr Glu Gln Asp
85

ctg acg ctg agc aaa
Leu Thr Leu Ser Lys
100

gaa gtc acc cat cag
Glu Val Thr His Gln
115

aggagtacaa gtgcaaggtc
ccaaagccaa agggcagecc
agctgaccaa gaaccaggtce
tegeegtgga gtgggagage
tgctggacte cgacggctee
ggcagcaggg gaacgtctte
cgcagaagag cctcteectyg
cctegactgt gecttetagt

tgaccctgga aggtgccact

agtacatcaa tgggcgtgga
ttgacgtcaa tgggagtttg
acaactcege cccattgacg
gcagagctct ctggctaact
ctcactatag ggagacccaa

tc ttc att tct ctg ttg
al Phe Ile Ser Leu Leu
10

gtg atg att aaa cgt acg
Val Met Ile Lys Arg Thr
25

cca tet gat gag cag ttg
Pro Ser Asp Glu Gln Leu
40

ctg aat aac ttc tat cce
Leu Asn Asn Phe Tyr Pro
55 60

aac gcc cte caa tcg ggt
Asn Ala Leu Gln Ser Gly
75

agc aag gac agc acc tac
Ser Lys Asp Ser Thr Tyr
90

gca gac tac gag aaa cac
Ala Asp Tyr Glu Lys His
105

ggce ctg age teg cce gte
Gly Leu Ser Ser Pro Val
120

tccaacaaag
cgagaaccac
agcctgacct
aatgggcage
ttcttectet
tcatgceteey
tctecgggta
tgccagecat

cccactgtec

tagcggtttyg
ttttggcace

caaatgggcyg

agagaaccca
getggetage

cte tgg
Leu Trp

gtg gct
Val Ala
30

aaa tct
Lys Ser
45

aga gag
Arg Glu

aac tcc
Asn Ser

agc ctc
Ser Leu

aaa gtc
Lys Val
110

aca aag
Thr Lys
125

agg gga gag tgt taggggccceyg tttaaacceg ctgatcagec
Ser Phe Asn Arg Gly Glu Cys

130

tcgactgtge cttcectagttg ccagecatct gttgtttgee cetecccegt gecttecttg

accct

1020

1080

1140

1200

1260

1320

1380

1440

1500

60

120

180

240

300

348

396

444

492

540

588

636

684

735

795

800
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<210> SEQ ID NO 76
<211> LENGTH: 800
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<220> FEATURE:
<221> NAME/KEY: CDS
<222> LOCATION: (307)..(384)
<220> FEATURE:
<221> NAME/KEY: CDS
<222> LOCATION: (386)..(712)
<400> SEQUENCE: 76
tcgetattac catggtgatg cggttttgge agtacatcaa tgggcegtgga tageggtttg 60
actcacgggg atttccaagt ctccacccca ttgacgtcaa tgggagtttyg ttttggcace 120
aaaatcaacg ggactttcca aaatgtcgta acaactcege cccattgacyg caaatgggceg 180
gtaggcegtgt acggtgggag gtctatataa gcagagetct ctggctaact agagaaccca 240
ctgcttactg gcttatcgaa attaatacga ctcactatag ggagacccaa gctggctage 300
gecace atg gee tgg get ctg ctg cte cte ace cte cte act cag ggce 348

Met Ala Trp Ala Leu Leu Leu Leu Thr Leu Leu Thr Gln Gly

5 10
aca gga tcc tgg gct gat atc gtg atg cac gaa gtt a acc gtc cta ggt 397
Thr Gly Ser Trp Ala Asp Ile Val Met His Glu Val Thr Val Leu Gly
15 20 25 30
cag ccc aag gct gee cce teg gte act ctg tte ceg cce tee tet gag 445
Gln Pro Lys Ala Ala Pro Ser Val Thr Leu Phe Pro Pro Ser Ser Glu
35 40 45
gag ctt caa gcc aac aag gcc aca ctg gtg tgt ctc ata agt gac ttce 493
Glu Leu Gln Ala Asn Lys Ala Thr Leu Val Cys Leu Ile Ser Asp Phe
50 55 60
tac ccg gga gcc gtg aca gtg gec tgg aag gga gat agce age cce gte 541
Tyr Pro Gly Ala Val Thr Val Ala Trp Lys Gly Asp Ser Ser Pro Val
65 70 75
aag gcg gga gtg gag acc acc aca ccc tcce aaa caa agc aac aac aag 589
Lys Ala Gly Val Glu Thr Thr Thr Pro Ser Lys Gln Ser Asn Asn Lys
80 85 90
tac gcg gee age age tat ctg age ctg acg cct gag cag tgg aag tcc 637
Tyr Ala Ala Ser Ser Tyr Leu Ser Leu Thr Pro Glu Gln Trp Lys Ser
95 100 105 110
cac aga agc tac agce tgce cag gtc acg cat gaa ggg agc acc gtg gag 685
His Arg Ser Tyr Ser Cys Gln Val Thr His Glu Gly Ser Thr Val Glu
115 120 125
aag aca gtg gcc cct aca gaa tgt tca taggggcccg tttaaacccg 732
Lys Thr Val Ala Pro Thr Glu Cys Ser
130 135

ctgatcagee tcgactgtge cttctagttg ccagecatet gttgtttgece cctecccegt 792
gccttect 800
<210> SEQ ID NO 77
<211> LENGTH: 360
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 77
caggtgcaat tggtggaaag cggcggegge ctggtgcaac cgggcggcag cctgegtetg 60
agctgegegg cctecggatt taccttttet tettattata tgaattgggt gegecaagece 120
cctgggaagg gtctegagtyg ggtgageggt attaatatgg agtctacteg tatttattat 180
gectgattetyg ttaagggteg ttttaccatt tcacgtgata attcgaaaaa caccctgtat 240
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ctgcaaatga acagectgeg tgcggaagat acggecgtgt attattgege gegtgatcett 300
cctettgttt atactggttt tgettattgg ggecaaggea cectggtgac ggttagetca 360
<210> SEQ ID NO 78
<211> LENGTH: 360
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 78
caggtgcaat tggtggaaag cggcggegge ctggtgecaac cgggeggeag cctgegtetg 60
agctgegegyg cctceggatt taccttttet tcettattata tgaattgggt gegcecaagece 120
cctgggaagyg gtetegagtg ggtgageget atttetecatg atggtaatgt taagtattat 180
getgattetyg ttaagggteg ttttaccatt tcacgtgata attcgaaaaa caccctgtat 240
ctgcaaatga acagectgeg tgcggaagat acggecgtgt attattgege gegtgatcett 300
cctettgttt atactggttt tgettattgg ggecaaggea cectggtgac ggttagetca 360
<210> SEQ ID NO 79
<211> LENGTH: 360
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 79
caggtgcaat tggtggaaag cggcggegge ctggtgecaac cgggeggeag cctgegtetg 60
agctgegegyg cctceggatt taccttttet tcettattata tgaattgggt gegcecaagece 120
cctgggaagyg gtetegagtg ggtgageget atttetatga atggtgatta tatttcettat 180
getgattetyg ttaagggteg ttttaccatt tcacgtgata attcgaaaaa caccctgtat 240
ctgcaaatga acagectgeg tgcggaagat acggecgtgt attattgege gegtgatcett 300
cctettgttt atactggttt tgettattgg ggecaaggea cectggtgac ggttagetca 360
<210> SEQ ID NO 80
<211> LENGTH: 360
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 80
caggtgcaat tggtggaaag cggcggegge ctggtgecaac cgggeggeag cctgegtetg 60
agctgegegyg cctceggatt taccttttet tcettattata tgaattgggt gegcecaagece 120
cctgggaagyg gtetegagtg ggtgageget attaatettt ctggttetge taagtattat 180
getgattetyg ttaagggteg ttttaccatt tcacgtgata attcgaaaaa caccctgtat 240
ctgcaaatga acagectgeg tgcggaagat acggecgtgt attattgege gegtgatcett 300
cctettgttt atactggttt tgettattgg ggecaaggea cectggtgac ggttagetca 360
<210> SEQ ID NO 81
<211> LENGTH: 360
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 81
caggtgcaat tggtggaaag cggcggegge ctggtgecaac cgggeggeag cctgegtetg 60
agctgegegyg cctceggatt taccttttet tcettattata tgaattgggt gegcecaagece 120
cctgggaagyg gtetegagtg ggtgageget atttetteta atggtgatat tacttattat 180
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-continued
getgattetyg ttaagggteg ttttaccatt tcacgtgata attcgaaaaa caccctgtat 240
ctgcaaatga acagectgeg tgcggaagat acggecgtgt attattgege gegtgatcett 300
cctettgttt atactggttt tgettattgg ggecaaggea cectggtgac ggttagetca 360
<210> SEQ ID NO 82
<211> LENGTH: 360
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 82
caggtgcaat tggtggaaag cggcggegge ctggtgecaac cgggeggeag cctgegtetg 60
agctgegegyg cctceggatt taccttttet tcettattata tgaattgggt gegcecaagece 120
cctgggaagyg gtetegagtg ggtgageget atttetacta atggttggea gacttattat 180
getgattetyg ttaagggteg ttttaccatt tcacgtgata attcgaaaaa caccctgtat 240
ctgcaaatga acagectgeg tgcggaagat acggecgtgt attattgege gegtgatcett 300
cctettgttt atactggttt tgettattgg ggecaaggea cectggtgac ggttagetca 360
<210> SEQ ID NO 83
<211> LENGTH: 360
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 83
caggtgcaat tggtggaaag cggcggegge ctggtgecaac cgggeggeag cctgegtetg 60
agctgegegyg cctceggatt taccttttet tcettattata tgaattgggt gegcecaagece 120
cctgggaagyg gtetegagtg ggtgageget attaatatga ttggtaatgt tactaattat 180
getgattetyg ttaagggteg ttttaccatt tcacgtgata attcgaaaaa caccctgtat 240
ctgcaaatga acagectgeg tgcggaagat acggecgtgt attattgege gegtgatcett 300
cctettgttt atactggttt tgettattgg ggecaaggea cectggtgac ggttagetca 360
<210> SEQ ID NO 84
<211> LENGTH: 360
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 84
caggtgcaat tggtggaaag cggcggegge ctggtgecaac cgggeggeag cctgegtetg 60
agctgegegyg cctceggatt taccttttet tcettattata tgaattgggt gegcecaagece 120
cctgggaagyg gtetegagtg ggtgagetat attaatecta atggtatgat gactaattat 180
getgattetyg ttaagggteg ttttaccatt tcacgtgata attcgaaaaa caccctgtat 240
ctgcaaatga acagectgeg tgcggaagat acggecgtgt attattgege gegtgatcett 300
cctettgttt atactggttt tgettattgg ggecaaggea cectggtgac ggttagetca 360
<210> SEQ ID NO 85
<211> LENGTH: 360
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 85
caggtgcaat tggtggaaag cggcggegge ctggtgecaac cgggeggeag cctgegtetg 60
agctgegegyg cctceggatt taccttttet tcettattata tgaattgggt gegcecaagece 120
cctgggaagyg gtetegagtg ggtgagegtt atttetectg gtggtgagge taagtcettat 180



87

US 9,193,799 B2

88

-continued
getgattetyg ttaagggteg ttttaccatt tcacgtgata attcgaaaaa caccctgtat 240
ctgcaaatga acagectgeg tgcggaagat acggecgtgt attattgege gegtgatcett 300
cctettgttt atactggttt tgettattgg ggecaaggea cectggtgac ggttagetca 360
<210> SEQ ID NO 86
<211> LENGTH: 360
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 86
caggtgcaat tggtggaaag cggcggegge ctggtgecaac cgggeggeag cctgegtetg 60
agctgegegyg cctceggatt taccttttet tcettattata tgaattgggt gegcecaagece 120
cctgggaagyg gtetegagtg ggtgageget atttetggta atggtggtca tacttattat 180
getgattetyg ttaagggteg ttttaccatt tcacgtgata attcgaaaaa caccctgtat 240
ctgcaaatga acagectgeg tgcggaagat acggecgtgt attattgege gegtgatcett 300
cctettgttt atactggttt tgettattgg ggecaaggea cectggtgac ggttagetca 360
<210> SEQ ID NO 87
<211> LENGTH: 360
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 87
caggtgcaat tggtggaaag cggcggegge ctggtgecaac cgggeggeag cctgegtetg 60
agctgegegyg cctceggatt taccttttet tcettattata tgaattgggt gegcecaagece 120
cctgggaagyg gtetegagtg ggtgageget atttetatgg atggtgttta taagtattat 180
getgattetyg ttaagggteg ttttaccatt tcacgtgata attcgaaaaa caccctgtat 240
ctgcaaatga acagectgeg tgcggaagat acggecgtgt attattgege gegtgatcett 300
cctettgttt atactggttt tgettattgg ggecaaggea cectggtgac ggttagetca 360
<210> SEQ ID NO 88
<211> LENGTH: 360
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 88
caggtgcaat tggtggaaag cggcggegge ctggtgecaac cgggeggeag cctgegtetg 60
agctgegegyg cctceggatt taccttttet tcettattata tgaattgggt gegcecaagece 120
cctgggaagyg gtetegagtg ggtgageget atttctaata atggtaatgt tacttattat 180
getgattetyg ttaagggteg ttttaccatt tcacgtgata attcgaaaaa caccctgtat 240
ctgcaaatga acagectgeg tgcggaagat acggecgtgt attattgege gegtgatcett 300
cctettgttt atactggttt tgettattgg ggecaaggea cectggtgac ggttagetca 360
<210> SEQ ID NO 89
<211> LENGTH: 360
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 89
caggtgcaat tggtggaaag cggcggegge ctggtgecaac cgggeggeag cctgegtetg 60
agctgegegyg cctceggatt taccttttet tcettattata tgaattgggt gegcecaagece 120
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90

cctgggaagg

getgattety

ctgcaaatga

cctettgttt

<210>
<211>
<212>
<213>

<400>

caggtgcaat

agctgegegg

cctgggaagg

gagtatgetyg

ctgtatctge

gaggatggtt

gtctegagty ggtgageget
ttaagggtcg ttttaccatt
acagcctgeyg tgcggaagat

atactggttt tgcttattgg

SEQ ID NO 90

LENGTH: 369

TYPE: DNA

ORGANISM: Homo sapiens
SEQUENCE: 90
tggtggaaag cggcggcgge
cctecggatt taccttttet
gtctegagty ggtgagecat
cttctgttaa gggtegtttt
aaatgaacag cctgegtgeg

cttatatgac tgattatttt

gttagctca

<210>
<211>
<212>
<213>

<400>

caggtgcaat tggtggaaag
agctgegegy
cctgggaagg
gattctgtta
caaatgaaca

tcttatatga

<210>
<211>
<212>
<213>

<400>

Gln Val

1

Ser

Tyr

Ser

Lys

Leu Gln Met

Ala Arg Asp

Leu Arg

Met

Gly
50

Gly Arg

SEQ ID NO 91

LENGTH: 360

TYPE: DNA

ORGANISM: Homo sapiens

SEQUENCE: 91

¢ggeggegge

cctecggatt taccttttet

gtctegagty ggtgagcaat

agggtcgttt taccatttca

gectgegtge ggaagatacyg

ctgattattt tgcttattgg

SEQ ID NO 92
LENGTH: 120
TYPE: PRT
ORGANISM: Homo sapiens
SEQUENCE: 92

Gln Leu Val Glu Ser Gly

Leu Ser Ala Ala

20

Cys

Asn Trp Val Arg Gln Ala
35 40
Ile Asn Met Glu

Ser Thr

55
Phe

Thr Ile

70

Ser Arg

Asn Ser
85

Leu Arg Ala

Leu Pro Leu Val

100

Tyr

atttctatge

tcacgtgata

acggcegtgt

ggccaaggca

ctggtgcaac

tcttatgeta

attcgtaaga

accatttcac

gaagatacgg

gettattggyg

ctggtgcaac

tcttatgeta

attcagcgtyg

cgtgataatt

gecgtgtatt

ggccaaggca

Gly

Ser

25

Pro

Arg

Asp

Glu

Thr
105

Gly

Gly

Gly

Ile

Asn

Asp

90

Gly

Leu

Phe

Lys

Tyr

Ser

75

Thr

Phe

atggtgatac tacttattat
attcgaaaaa caccctgtat
attattgecge gegtgatcett

ccctggtgac ggttagetca

cgggeggeag cctgegtetyg

tgaattgggt gcgccaagece

agaatacttc ttatactact

gtgataattc gaaaaacacc

ccgtgtatta ttgegegegt

gccaaggeac cctggtgacg

cgggeggeag cctgegtetyg

tgaattgggt gcgccaagece

ttggttctac ttattatget

cgaaaaacac cctgtatctg

attgcgcegeyg tgaggatggt

ccctggtgac ggttagetca

Val Gln Pro Gly Gly

Thr Phe Ser Ser

30

Tyr

Leu Glu
45

Gly Trp Val

Tyr Ala Asp Ser Val

60

Lys Asn Thr Leu Tyr

Ala Val Tyr Tyr

95

Cys

Ala Tyr Trp

110

Gly Gln

180

240

300

360

60

120

180

240

300

360

369

60

120

180

240

300

360
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-continued

Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> SEQ ID NO 93

<211> LENGTH: 120

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 93

Gln Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Tyr Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ser Ala Ile Ser His Asp Gly Asn Val Lys Tyr Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Asp Leu Pro Leu Val Tyr Thr Gly Phe Ala Tyr Trp Gly Gln
100 105 110

Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> SEQ ID NO 94

<211> LENGTH: 120

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 94

Gln Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Tyr Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ser Ala Ile Ser Met Asn Gly Asp Tyr Ile Ser Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
Ala Arg Asp Leu Pro Leu Val Tyr Thr Gly Phe Ala Tyr Trp Gly Gln
100 105 110

Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> SEQ ID NO 95

<211> LENGTH: 120

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 95

Gln Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
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94

Tyr

Ser

Lys

65

Leu

Ala

Gly

<210>
<211>
<212>
<213>

<400>

Met

Ala

50

Gly

Gln

Arg

Thr

Asn

35

Ile

Arg

Met

Asp

Leu
115

20

Trp

Asn

Phe

Asn

Leu

100

Val

PRT

SEQUENCE :

Gln Val Gln Leu

1

Ser

Tyr

Ser

Lys

65

Leu

Ala

Gly

Leu

Met

Ala

50

Gly

Gln

Arg

Thr

Arg

Asn

35

Ile

Arg

Met

Asp

Leu
115

Leu

20

Trp

Ser

Phe

Asn

Leu

100

Val

Val Arg

Leu Ser

Thr Ile

70

Ser Leu

Pro Leu

Thr Val

SEQ ID NO 96
LENGTH:
TYPE :
ORGANISM: Homo sapiens

120

96

Val Glu
5

Ser Cys

Val Arg

Ser Asn

Thr Ile

70

Ser Leu
85

Pro Leu

Thr Val

<210> SEQ ID NO 97

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Gln

1

Ser

Tyr

Ser

Lys

65

Leu

Ala

Val

Leu

Met

Ala

50

Gly

Gln

Arg

Gln

Arg

Asn

35

Ile

Arg

Met

Asp

Leu

Leu

20

Trp

Ser

Phe

Asn

Leu

120

Homo sapiens

97

Val Glu

Ser Cys

Val Arg

Thr Asn

Thr Ile

70

Ser Leu
85

Pro Leu

Gln

Gly

55

Ser

Arg

Val

Ser

Ser

Ala

Gln

Gly

55

Ser

Arg

Val

Ser

Ser

Ala

Gln

Gly

55

Ser

Arg

Val

Ala

40

Ser

Arg

Ala

Tyr

Ser
120

Gly

Ala

Ala

Asp

Arg

Ala

Tyr

Ser
120

Gly

Ala

Ala

40

Trp

Arg

Ala

Tyr

25

Pro

Ala

Asp

Glu

Thr
105

Gly

Ser

25

Pro

Ile

Asp

Glu

Thr
105

Gly

Ser

25

Pro

Gln

Asp

Glu

Thr

Gly

Lys

Asn

Asp

Gly

Gly

10

Gly

Gly

Thr

Asn

Asp

90

Gly

Gly

10

Gly

Gly

Thr

Asn

Asp

90

Gly

Lys

Tyr

Ser

75

Thr

Phe

Leu

Phe

Lys

Tyr

Ser

75

Thr

Phe

Leu

Phe

Lys

Tyr

Ser

75

Thr

Phe

Gly

Tyr

60

Lys

Ala

Ala

Val

Thr

Gly

Tyr

60

Lys

Ala

Ala

Val

Thr

Gly

Tyr

60

Lys

Ala

Ala

Leu

45

Ala

Asn

Val

Tyr

Gln

Phe

Leu

45

Ala

Asn

Val

Tyr

Gln

Phe

Leu

45

Ala

Asn

Val

Tyr

30

Glu

Asp

Thr

Tyr

Trp
110

Pro

Ser

30

Glu

Asp

Thr

Tyr

Trp
110

Pro

Ser

30

Glu

Asp

Thr

Tyr

Trp

Trp

Ser

Leu

Tyr

95

Gly

Gly

15

Ser

Trp

Ser

Leu

Tyr

95

Gly

Gly

15

Ser

Trp

Ser

Leu

Tyr

95

Gly

Val

Val

Tyr

80

Cys

Gln

Gly

Tyr

Val

Val

Tyr

80

Cys

Gln

Gly

Tyr

Val

Val

Tyr

80

Cys

Gln
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-continued

100 105 110

Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> SEQ ID NO 98

<211> LENGTH: 120

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 98

Gln Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Tyr Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ser Ala Ile Asn Met Ile Gly Asn Val Thr Asn Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Asp Leu Pro Leu Val Tyr Thr Gly Phe Ala Tyr Trp Gly Gln
100 105 110

Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> SEQ ID NO 99

<211> LENGTH: 120

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 99

Gln Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Tyr Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ser Tyr Ile Asn Pro Asn Gly Met Met Thr Asn Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Asp Leu Pro Leu Val Tyr Thr Gly Phe Ala Tyr Trp Gly Gln
100 105 110

Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> SEQ ID NO 100

<211> LENGTH: 120

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 100

Gln Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15
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98

Ser

Tyr

Ser

Lys

65

Leu

Ala

Gly

<210>
<211>
<212>
<213>

<400>

Leu

Met

Val

50

Gly

Gln

Arg

Thr

Arg

Asn

35

Ile

Arg

Met

Asp

Leu
115

Leu

20

Trp

Ser

Phe

Asn

Leu

100

Val

PRT

SEQUENCE :

Gln Val Gln Leu

1

Ser

Ala

Gly

Leu

Met

Ala

50

Gly

Gln

Arg

Thr

Arg

Asn

35

Ile

Arg

Met

Asp

Leu
115

Leu

20

Trp

Ser

Phe

Asn

Leu

100

Val

Ser Cys

Val Arg

Pro Gly

Thr Ile

70

Ser Leu

Pro Leu

Thr Val

SEQ ID NO 101
LENGTH:
TYPE :
ORGANISM: Homo sapiens

120

101

Val Glu
5

Ser Cys

Val Arg

Gly Asn

Thr Ile

70

Ser Leu
85

Pro Leu

Thr Val

<210> SEQ ID NO 102

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Gln
1

Ser

Tyr

Ser

Lys

65

Leu

Val Gln Leu

Leu

Met

Ala

50

Gly

Gln

Arg

Asn

35

Ile

Arg

Met

Leu

20

Trp

Ser

Phe

Asn

120

Homo sapiens

102

Val Glu
5

Ser Cys

Val Arg

Met Asp

Thr Ile

70

Ser Leu
85

Ala

Gln

Gly

55

Ser

Arg

Val

Ser

Ser

Ala

Gln

Gly

55

Ser

Arg

Val

Ser

Ser

Ala

Gln

Gly

55

Ser

Arg

Ala

Ala

40

Glu

Arg

Ala

Tyr

Ser
120

Gly

Ala

Ala

Gly

Arg

Ala

Tyr

Ser
120

Gly

Ala

Ala

40

Val

Arg

Ala

Ser

25

Pro

Ala

Asp

Glu

Thr
105

Gly

Ser

25

Pro

His

Asp

Glu

Thr
105

Gly

Ser

25

Pro

Tyr

Asp

Glu

Gly

Gly

Lys

Asn

Asp

Gly

Gly

10

Gly

Gly

Thr

Asn

Asp

90

Gly

Gly

10

Gly

Gly

Lys

Asn

Asp
90

Phe

Lys

Ser

Ser

75

Thr

Phe

Leu

Phe

Lys

Tyr

Ser

75

Thr

Phe

Leu

Phe

Lys

Tyr

Ser

75

Thr

Thr

Gly

Tyr

60

Lys

Ala

Ala

Val

Thr

Gly

Tyr

60

Lys

Ala

Ala

Val

Thr

Gly

Tyr

60

Lys

Ala

Phe

Leu

45

Ala

Asn

Val

Tyr

Gln

Phe

Leu

45

Ala

Asn

Val

Tyr

Gln

Phe

Leu

45

Ala

Asn

Val

Ser

30

Glu

Asp

Thr

Tyr

Trp
110

Pro

Ser

30

Glu

Asp

Thr

Tyr

Trp
110

Pro

Ser

30

Glu

Asp

Thr

Tyr

Ser

Trp

Ser

Leu

Tyr

95

Gly

Gly

15

Ser

Trp

Ser

Leu

Tyr

95

Gly

Gly

15

Ser

Trp

Ser

Leu

Tyr
95

Tyr

Val

Val

Tyr

80

Cys

Gln

Gly

Tyr

Val

Val

Tyr

80

Cys

Gln

Gly

Tyr

Val

Val

Tyr

80

Cys
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100

Ala Arg Asp Leu Pro Leu Val Tyr Thr Gly Phe Ala Tyr Trp Gly Gln

100

Gly Thr Leu Val Thr Val Ser Ser

115

<210> SEQ ID NO 103

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Gln

1

Ser

Tyr

Ser

Lys

65

Leu

Ala

Gly

Val

Leu

Met

Ala

Gly

Gln

Arg

Thr

Gln

Arg

Asn

35

Ile

Arg

Met

Asp

Leu
115

Leu

Leu

20

Trp

Ser

Phe

Asn

Leu

100

Val

120

Homo sapiens

103

Val Glu
5

Ser Cys

Val Arg

Asn Asn

Thr Ile

70

Ser Leu
85

Pro Leu

Thr Val

<210> SEQ ID NO 104

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Gln

1

Ser

Tyr

Ser

Lys

65

Leu

Ala

Gly

<210>
<211>
<212>
<213>

<400>

Val Gln Leu

Leu

Met

Ala

50

Gly

Gln

Arg

Thr

Arg

Asn

35

Ile

Arg

Met

Asp

Leu
115

Leu

20

Trp

Ser

Phe

Asn

Leu
100

Val

PRT

SEQUENCE :

120

Homo sapiens

104

Val Glu

5

Ser Cys

Val Arg

Met His

Thr Ile

Ser Leu

85

Pro Leu

Thr Val

SEQ ID NO 105
LENGTH:
TYPE :
ORGANISM: Homo sapiens

123

105

Ser

Ala

Gln

Gly

Ser

Arg

Val

Ser

Ser

Ala

Gln

Gly

55

Ser

Arg

Val

Ser

120

Gly

Ala

Ala

40

Asn

Arg

Ala

Tyr

Ser
120

Gly

Ala

Ala

40

Asp

Arg

Ala

Tyr

Ser
120

105

Gly

Ser

25

Pro

Val

Asp

Glu

Thr
105

Gly

Ser

25

Pro

Thr

Asp

Glu

Thr
105

Gly

10

Gly

Gly

Thr

Asn

Asp

90

Gly

Gly

Gly

Gly

Thr

Asn

Asp

90

Gly

Leu

Phe

Lys

Tyr

Ser

75

Thr

Phe

Leu

Phe

Lys

Tyr

Ser

75

Thr

Phe

Val

Thr

Gly

Tyr

60

Lys

Ala

Ala

Val

Thr

Gly

Tyr

60

Lys

Ala

Ala

Gln

Phe

Leu

45

Ala

Asn

Val

Tyr

Gln

Phe

Leu

45

Ala

Asn

Val

Tyr

110

Pro

Ser

30

Glu

Asp

Thr

Tyr

Trp
110

Pro

Ser

30

Glu

Asp

Thr

Tyr

Trp
110

Gly

15

Ser

Trp

Ser

Leu

Tyr

95

Gly

Gly

Ser

Trp

Ser

Leu

Tyr

95

Gly

Gly

Tyr

Val

Val

Tyr

80

Cys

Gln

Gly

Tyr

Val

Val

Tyr

80

Cys

Gln
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-continued

102

Gln Val Gln

Ser Leu Arg

Ala Met Asn
35

Ser His Ile
50

Ser Val Lys

Leu Tyr Leu

Tyr Cys Ala

Trp Gly Gln
115

<210> SEQ I
<211> LENGT.
<212> TYPE:

Leu Val Glu Ser Gly

Leu Ser Cys Ala Ala

20

Trp Val Arg Gln Ala

40

Arg Lys Lys Asn Thr

55

Gly Arg Phe Thr Ile

70

Gln Met Asn Ser Leu

85

Arg Glu Asp Gly Ser

100

Gly Thr Leu Val Thr

D NO 106
H: 120
PRT

120

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 106

Gln Val Gln
1

Ser Leu Arg
Ala Met Asn
35

Ser Asn Ile
50

Gly Arg Phe
65

Gln Met Asn

Arg Glu Asp

Gly Thr Leu
115

<210> SEQ I
<211> LENGT.
<212> TYPE:

Leu Val Glu Ser Gly

5

Leu Ser Cys Ala Ala

20

Trp Val Arg Gln Ala

40

Gln Arg Val Gly Ser

55

Thr Ile Ser Arg Asp

70

Ser Leu Arg Ala Glu

85

Gly Ser Tyr Met Thr

100

Val Thr Val Ser Ser

D NO 107
H: 324
DNA

120

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 107

gatatcgaac

tcgtgtageg

caggcgecag

tttagcggat

gacgaagcegy

acgaagttaa

<210> SEQ I
<211> LENGT.

tgacccagec

gcgataatat

ttettgtgat

ccaacagegyg

attattattg

cegtectagyg

D NO 108
H: 330

gectteagty

tggtcattat

ttattctgat

caacaccgeg

ccagtetget

tcag

Gly

Ser

25

Pro

Ser

Ser

Arg

Tyr

105

Val

Gly

Ser

25

Pro

Thr

Asn

Asp

Asp
105

Gly

Gly

Gly

Tyr

Arg

Ala

90

Met

Ser

Gly

10

Gly

Gly

Tyr

Ser

Thr

90

Tyr

Leu

Phe

Lys

Thr

Asp

Glu

Thr

Ser

Leu

Phe

Lys

Tyr

Lys

75

Ala

Phe

agcgttgcac

tatgtttctt

tctaatcgte

accctgacca

gataatttte

Val Gln Pro
Thr Phe Ser
30

Gly Leu Glu
45

Thr Glu Tyr
60

Asn Ser Lys

Asp Thr Ala

Asp Tyr Phe
110

Val Gln Pro

Thr Phe Ser
30

Gly Leu Glu
45

Ala Asp Ser
60

Asn Thr Leu

Val Tyr Tyr

Ala Tyr Trp
110

caggtcagac
ggtaccagca
cctecaggeat
ttagcggcac

cttttgtgtt

Gly Gly
15

Ser Tyr

Trp Val

Ala Ala

Asn Thr
80

Val Tyr
95

Ala Tyr

Gly Gly
15

Ser Tyr

Trp Val

Val Lys

Tyr Leu
80

Cys Ala
95

Gly Gln

cgcgegtate
gaaacccggg
cceggaacge
tcaggcggaa

tggcggegge

60

120

180

240

300

324
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103 104

-continued
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 108
gatatcgaac tgacccagcce gcecttcagtg agegttgcac caggtcagac cgegegtatce 60
tegtgtageg gegataatat tggtcattat tatgtttett ggtaccagca gaaacccggg 120
caggcgecag ttcettgtgat ttattctgat tctaatcgte cctcaggcat cccggaacgce 180
tttageggat ccaacagcgg caacaccgeg accctgacca ttageggcac tcaggcggaa 240
gacgaagcgg attattattg ccagtcttat actatgtctg atgttcttgt tgtgtttgge 300
ggcggcacga agttaaccgt cctaggtcag 330

<210> SEQ ID NO 109

<211> LENGTH: 108

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 109

Asp Ile Glu Leu Thr Gln Pro Pro Ser Val Ser Val Ala Pro Gly Gln
1 5 10 15

Thr Ala Arg Ile Ser Cys Ser Gly Asp Asn Ile Gly His Tyr Tyr Val
20 25 30

Ser Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val Leu Val Ile Tyr
35 40 45

Ser Asp Ser Asn Arg Pro Ser Gly Ile Pro Glu Arg Phe Ser Gly Ser
Asn Ser Gly Asn Thr Ala Thr Leu Thr Ile Ser Gly Thr Gln Ala Glu
65 70 75 80

Asp Glu Ala Asp Tyr Tyr Cys Gln Ser Ala Asp Asn Phe Pro Phe Val
85 90 95

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln
100 105

<210> SEQ ID NO 110

<211> LENGTH: 110

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 110

Asp Ile Glu Leu Thr Gln Pro Pro Ser Val Ser Val Ala Pro Gly Gln
1 5 10 15

Thr Ala Arg Ile Ser Cys Ser Gly Asp Asn Ile Gly His Tyr Tyr Val
Ser Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val Leu Val Ile Tyr
35 40 45

Ser Asp Ser Asn Arg Pro Ser Gly Ile Pro Glu Arg Phe Ser Gly Ser
50 55 60

Asn Ser Gly Asn Thr Ala Thr Leu Thr Ile Ser Gly Thr Gln Ala Glu
65 70 75 80

Asp Glu Ala Asp Tyr Tyr Cys Gln Ser Tyr Thr Met Ser Asp Val Leu
85 90 95

Val Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln
100 105 110

<210> SEQ ID NO 111
<211> LENGTH: 363
<212> TYPE: DNA
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-continued
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 111
caggtgcaat tggttcagag cggcgcggaa gtgaaaaaac cgggcgcgayg cgtgaaagtg 60
agctgcaaag cctecggata tacctttact tettattcta ttaattgggt ccgecaagece 120
cctgggecagg gtctegagtyg gatgggetat atcgatccga atcgtggcaa tacgaattac 180
gegcagaagt ttcagggccg ggtgaccatg acccegtgata ccagcattag caccgcegtat 240
atggaactga gcagcctgceg tagcgaagat acggccegtgt attattgege gegtgagtat 300
atttatttta ttcatggtat gcttgatttt tggggccaag gcaccctggt gacggttagce 360
tca 363
<210> SEQ ID NO 112
<211> LENGTH: 366
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 112
caggtgcaat tggtggaaag cggcggegge ctggtgcaac cgggcggcag cctgegtetg 60
agctgegegg cctecggatt taccttttet aattatggta tgcattgggt gegecaagece 120
cctgggaagg gtctegagtyg ggtgageaat atccgttetyg atggtagetyg gacctattat 180
gecggatageyg tgaaaggccg ttttaccatt tcacgtgata attcgaaaaa caccctgtat 240
ctgcaaatga acagcctgceg tgcggaagat acggecegtgt attattgege gegtegttat 300
tggtctaagt ctcatgettce tgttactgat tattggggec aaggcaccct ggtgacggtt 360
agctca 366
<210> SEQ ID NO 113
<211> LENGTH: 366
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 113
caggtgcaat tggtggaaag cggcggegge ctggtgcaac cgggcggcag cctgegtetg 60
agctgegegg cctecggatt taccttttet tettatggta tgcattgggt gegecaagece 120
cctgggaagg gtctegagtyg ggtgagecaat atctattcetyg atggtagcaa taccttttat 180
gecggatageyg tgaaaggccg ttttaccatt tcacgtgata attcgaaaaa caccctgtat 240
ctgcaaatga acagcctgcg tgcggaagat acggccegtgt attattgege gegtaatatg 300
tatcgttgge cttttcatta tttttttgat tattggggcc aaggcaccct ggtgacggtt 360
agctca 366

<210> SEQ ID NO 114

<211> LENGTH: 121

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 114

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr
20 25 30

Ser Ile Asn Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45
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108

Gly

Gln

65

Met

Ala

Gln

Tyr

50

Gly

Glu

Arg

Gly

Ile

Arg

Leu

Glu

Thr
115

Asp

Val

Ser

Tyr

100

Leu

Pro Asn

Thr Met
70

Ser Leu
85

Ile Tyr

Val Thr

<210> SEQ ID NO 115

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Gln

1

Ser

Gly

Ser

Lys

65

Leu

Ala

Gly

Val Gln Leu

Leu

Met

Asn

50

Gly

Gln

Arg

Gln

Arg

His

35

Ile

Arg

Met

Arg

Gly
115

Leu

20

Trp

Arg

Phe

Asn

Tyr

100

Thr

122

Arg

Thr

Arg

Phe

Val

Homo sapiens

115

Val Glu

5

Ser Cys

Val Arg

Ser Asp

Thr Ile

Ser Leu

85

Trp Ser

Leu Val

<210> SEQ ID NO 116

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Gln

1

Ser

Gly

Ser

Lys
65
Leu

Ala

Gly

Val Gln Leu

Leu

Met

Asn

50

Gly

Gln

Arg

Gln

Arg

His

35

Ile

Arg

Met

Asn

Gly
115

Leu

20

Trp

Tyr

Phe

Asn

Met
100

Thr

122

Ser

Ala

Gln

Gly

55

Ser

Arg

Lys

Thr

Homo sapiens

116

Val Glu
5

Ser Cys

Val Arg

Ser Asp

Thr Ile
70

Ser Leu
85

Tyr Arg

Leu Val

Ser

Ala

Gln

Gly

55

Ser

Arg

Trp

Thr

Gly

Arg

Ser

Ile

Ser
120

Gly

Ala

Ala

40

Ser

Arg

Ala

Ser

Val
120

Gly

Ala

Ala

40

Ser

Arg

Ala

Pro

Val
120

Asn

Asp

Glu

His

105

Ser

Gly

Ser

25

Pro

Trp

Asp

Glu

His

105

Ser

Gly
Ser
25

Pro

Asn

Asp

Glu

Phe

105

Ser

Thr

Thr

Asp

90

Gly

Gly

Gly

Gly

Thr

Asn

Asp

90

Ala

Ser

Gly

10

Gly

Gly

Thr

Asn

Asp
90

His

Ser

Asn
Ser
75

Thr

Met

Leu

Phe

Lys

Tyr

Ser

75

Thr

Ser

Leu

Phe

Lys

Phe

Ser

75

Thr

Tyr

Tyr
60
Ile

Ala

Leu

Val

Thr

Gly

Tyr

60

Lys

Ala

Val

Val

Thr

Gly

Tyr

60

Lys

Ala

Phe

Ala

Ser

Val

Asp

Gln

Phe

Leu

45

Ala

Asn

Val

Thr

Gln

Phe

Leu

45

Ala

Asn

Val

Phe

Gln

Thr

Tyr

Phe
110

Pro

Ser

30

Glu

Asp

Thr

Tyr

Asp
110

Pro

Ser

30

Glu

Asp

Thr

Tyr

Asp
110

Lys

Ala

Tyr

95

Trp

Gly

Asn

Trp

Ser

Leu

Tyr

95

Tyr

Gly

15

Ser

Trp

Ser

Leu

Tyr

Tyr

Phe
Tyr
80

Cys

Gly

Gly

Tyr

Val

Val

Tyr

80

Cys

Trp

Gly

Tyr

Val

Val
Tyr
80

Cys

Trp
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110

-continued
<210> SEQ ID NO 117
<211> LENGTH: 342
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 117
gatatcgtga tgacccagag cccactgagce ctgccagtga ctecegggega gectgcgage 60
attagctgca gaagcagcca aagcctgett tttattgatg gcaataatta tctgaattgg 120
taccttcaaa aaccaggtca aagcccgcag ctattaattt atcttggtte taatcgtgece 180
agtggggtce cggategttt tagcggetcet ggatcceggea ccegattttac cctgaaaatt 240
agcegtgtgg aagctgaaga cgtgggegtyg tattattgec agcagtattce ttctaagtcet 300
gctacctttyg gecagggtac gaaagttgaa attaaacgta cg 342
<210> SEQ ID NO 118
<211> LENGTH: 327
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 118
gatatccaga tgacccagag cccgtctage ctgagegcega gegtgggtga tegtgtgacce 60
attacctgca gagcgagcca ggatatttet gettttcectga attggtacca gcagaaacca 120
ggtaaagcac cgaaactatt aatttataag gtttctaatt tgcaaagcgg ggtcccgtec 180
cgttttageg getetggatce cggcactgat tttaccctga ccattagcag cctgcaacct 240
gaagactttyg cgacttatta ttgccagcag gettattcetg gttctattac ctttggecag 300
ggtacgaaag ttgaaattaa acgtacg 327
<210> SEQ ID NO 119
<211> LENGTH: 324
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 119
gatatcgaac tgacccagcce gcecttcagtg agegttgcac caggtcagac cgegegtatce 60
tegtgtageg gegataatat tggtaataag tatgtttcett ggtaccagca gaaacccggg 120
caggcgecag ttgttgtgat ttatggtgat aataatcgte cctcaggcat cccggaacgce 180
tttageggat ccaacagcgg caacaccgeg accctgacca ttageggcac tcaggcggaa 240
gacgaagcgg attattattg ctecttcttat gattcttctt attttgtgtt tggcggeggce 300
acgaagttaa ccgttcttgg ccag 324
<210> SEQ ID NO 120
<211> LENGTH: 114
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 120
Asp Ile Val Met Thr Gln Ser Pro Leu Ser Leu Pro Val Thr Pro Gly
1 5 10 15
Glu Pro Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Leu Leu Phe Ile
20 25 30
Asp Gly Asn Asn Tyr Leu Asn Trp Tyr Leu Gln Lys Pro Gly Gln Ser
35 40 45
Pro Gln Leu Leu Ile Tyr Leu Gly Ser Asn Arg Ala Ser Gly Val Pro
50 55 60
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112

Asp Arg Phe Ser Gly Ser Gly Ser Gly

65

70

Ser Arg Val Glu Ala Glu Asp Val Gly

85

Ser Ser Lys Ser Ala Thr Phe Gly Gln

100 105

Arg Thr

<210> SEQ ID NO 121

<211> LENGTH: 109

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 121

Asp Ile Gln Met Thr Gln Ser Pro Ser

1 5

Asp Arg Val Thr Ile Thr Cys Arg Ala
20 25

Leu Asn Trp Tyr Gln Gln Lys Pro Gly

35 40
Tyr Lys Val Ser Asn Leu Gln Ser Gly
50 55

Ser Gly Ser Gly Thr Asp Phe Thr Leu

65 70

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln

85

Thr Phe Gly Gln Gly Thr Lys Val Glu
100 105

<210> SEQ ID NO 122

<211> LENGTH: 108

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 122

Asp Ile Glu Leu Thr Gln Pro Pro Ser

1 5

Thr Ala Arg Ile Ser Cys Ser Gly Asp
20 25

Ser Trp Tyr Gln Gln Lys Pro Gly Gln

35 40
Gly Asp Asn Asn Arg Pro Ser Gly Ile
50 55

Asn Ser Gly Asn Thr Ala Thr Leu Thr

65 70

Asp Glu Ala Asp Tyr Tyr Cys Ser Ser

85

Phe Gly Gly Gly Thr Lys Leu Thr Val
100 105

<210> SEQ ID NO 123

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223>

Thr
Val
90

Gly

Ser

10

Ser

Lys

Val

Thr

Gln

90

Ile

Val

10

Asn

Ala

Pro

Ile

Tyr

90

Leu

Asp

Tyr

Thr

Leu

Gln

Ala

Pro

Ile

75

Ala

Lys

Ser

Ile

Pro

Glu

Ser

75

Asp

Gly

Phe Thr Leu

Tyr Cys Gln

Lys Val Glu

Ser

Asp

Pro

Ser

60

Ser

Tyr

Arg

Val

Gly

Val

Arg

Gly

Ser

Gln

Ala

Ile

Lys

45

Arg

Ser

Ser

Thr

Ala

Asn

Val

45

Phe

Thr

Ser

110

Ser

Ser

30

Leu

Phe

Leu

Gly

Pro

Lys

30

Val

Ser

Gln

Tyr

Lys
Gln
95

Ile

Val

15

Ala

Leu

Ser

Gln

Ser
95

Gly

15

Tyr

Ile

Gly

Ala

Phe
95

OTHER INFORMATION: Description of Artificial Sequence:
primer

Ile

Tyr

Lys

Gly

Phe

Ile

Gly

Pro

80

Ile

Gln

Val

Tyr

Ser

Glu

80

Val

Synthetic
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113

-continued

114

<400> SEQUENCE: 123

atggccaact gcgagttcag ¢

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 124

LENGTH: 27

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

primer

<400> SEQUENCE: 124

tcagatctca gatgtgcaag atgaatc

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 125

LENGTH: 25

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

primer

<400> SEQUENCE: 125

ttggtaccag gtggcgccag cagtg

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 126

LENGTH: 23

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

primer

<400> SEQUENCE: 126

ttggtaccat ggccaactge gag

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 127

LENGTH: 29

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

primer

<400> SEQUENCE: 127

ccgatatcag atctcagatg tgcaagatg

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 128

LENGTH: 28

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

primer

<400> SEQUENCE: 128

ccgatatega tctcagatgt gcaagatg

<210>
<211>
<212>
<213>

SEQ ID NO 129

LENGTH: 29

TYPE: PRT

ORGANISM: Homo sapiens
<400>

SEQUENCE: 129

OTHER INFORMATION: Description of Artificial Sequence:

OTHER INFORMATION: Description of Artificial Sequence:

OTHER INFORMATION: Description of Artificial Sequence:

OTHER INFORMATION: Description of Artificial Sequence:

OTHER INFORMATION: Description of Artificial Sequence:

21

Synthetic

27

Synthetic

25

Synthetic

23

Synthetic

29

Synthetic

28

Met Lys His Leu Trp Phe Phe Leu Leu Leu Val Ala Ala Pro Arg Trp

1 5 10 15
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-continued

Val Leu Ser Gln Val Glu Phe Cys Arg Arg Leu Ala Gln
20 25

<210> SEQ ID NO 130

<211> LENGTH: 133

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 130

Met Val Leu Gln Thr Gln Val Phe Ile Ser Leu Leu Leu Trp Ile Ser
1 5 10 15

Gly Ala Tyr Gly Asp Ile Val Met Ile Lys Arg Thr Val Ala Ala Pro
20 25 30

Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr
35 40 45

Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys
50 55 60

Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu
65 70 75 80

Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser
85 90 95

Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala
100 105 110

Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser Phe
115 120 125

Asn Arg Gly Glu Cys
130

<210> SEQ ID NO 131

<211> LENGTH: 26

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 131

Met Ala Trp Ala Leu Leu Leu Leu Thr Leu Leu Thr Gln Gly Thr Gly
1 5 10 15

Ser Trp Ala Asp Ile Val Met His Glu Val
20 25

<210> SEQ ID NO 132

<211> LENGTH: 120

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 132

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr
20 25 30

Tyr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Trp Ile Asn Pro Asn Ser Gly Gly Thr Asn Tyr Ala Gln Lys Phe
50 55 60

Gln Gly Arg Val Thr Met Thr Arg Asp Thr Ser Ile Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95
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117 118

-continued

Ala Arg Trp Gly Gly Asp Gly Phe Tyr Ala Met Asp Tyr Trp Gly Gln
100 105 110

Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> SEQ ID NO 133

<211> LENGTH: 119

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 133

Gln Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Asn
20 25 30

Gly Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ser Asn Ile Ser Tyr Leu Ser Ser Ser Thr Tyr Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Phe Tyr Gly Tyr Phe Asn Tyr Ala Asp Val Trp Gly Gln Gly
100 105 110

Thr Leu Val Thr Val Ser Ser
115

<210> SEQ ID NO 134

<211> LENGTH: 109

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 134

Asp Ile Glu Leu Thr Gln Pro Pro Ser Val Ser Val Ala Pro Gly Gln
1 5 10 15

Thr Ala Arg Ile Ser Cys Ser Gly Asp Asn Ile Gly His Tyr Tyr Ala
20 25 30

Ser Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val Leu Val Ile Tyr
35 40 45

Arg Asp Asn Asp Arg Pro Ser Gly Ile Pro Glu Arg Phe Ser Gly Ser
50 55 60

Asn Ser Gly Asn Thr Ala Thr Leu Thr Ile Ser Gly Thr Gln Ala Glu
65 70 75 80

Asp Glu Ala Asp Tyr Tyr Cys Gln Ser Tyr Asp Tyr Leu His Asp Phe
85 90 95

Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln
100 105

<210> SEQ ID NO 135

<211> LENGTH: 109

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 135

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 15

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Ser Tyr
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-continued

120

Leu

Tyr

Ser

65

Glu

Thr

Ala

Ala

50

Gly

Asp

Phe

Trp

35

Ala

Ser

Phe

Gly

20

Tyr

Ser

Gly

Ala

Gln
100

Gln

Ser

Thr

Thr

85

Gly

<210> SEQ ID NO 136

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Asp

1

Glu

Asn

Pro

Asp

65

Ser

Tyr

Arg

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

Ile

Pro

Gly

Gln

50

Arg

Arg

Thr

Thr

Val

Ala

Tyr

35

Leu

Phe

Val

Thr

Met

Ser

20

Asn

Leu

Ser

Glu

Pro
100

PRT

<400> SEQUENCE:

Asp

1

Glu

Tyr

Ile

Gly

65

Pro

Pro

Ile

Arg

Leu

Tyr

50

Ser

Glu

Thr

Val

Ala

Ala

35

Gly

Gly

Asp

Phe

Leu

Thr

20

Trp

Ala

Ser

Phe

Gly

114

Gln

Leu

70

Tyr

Thr

Lys

Gln

55

Phe

Tyr

Lys

Pro

40

Ser

Thr

Cys

Val

Homo sapiens

136

Thr

5

Ile

Tyr

Ile

Gly

Ala

85

Pro

SEQ ID NO 137
LENGTH:
TYPE :
ORGANISM: Homo sapiens
FEATURE:
NAME/KEY: MOD_RES
LOCATION:
OTHER INFORMATION:

110

(86)

137

Thr

5

Leu

Tyr

Ser

Gly

Ala

85

Gln

Gln

Ser

Leu

Tyr

Ser

70

Glu

Thr

Gln

Ser

Gln

Ser

Thr

70

Xaa

Gly

Ser

Cys

Asp

Leu

55

Gly

Asp

Phe

Pro

Arg

Trp

40

Gly

Ser

Val

Gly

Thr or

Ser

Cys

Gln

Arg

55

Asp

Tyr

Thr

Pro

Arg

Lys

40

Ala

Phe

Tyr

Lys

25

Gly

Gly

Leu

Gln

Glu
105

Leu

Ser

25

Tyr

Ser

Gly

Gly

Gln
105

Val

Ala

Ala

25

Pro

Thr

Thr

Cys

Val

Lys Ala

Val Pro

Thr Ile

75

Gln His
90

Ile Lys

Ser Leu
10

Ser Gln

Leu Gln

Asn Arg

Thr Asp
75

Val Tyr
90

Gly Thr

Thr Leu
10

Ser Gln

Gly Gln

Gly Vval

Leu Thr
75

Gln Gln
90

Glu Ile

Pro

Ser

60

Ser

Tyr

Arg

Pro

Ser

Lys

Ala

60

Phe

Tyr

Lys

Ser

Ser

Ala

Pro

60

Ile

His

Lys

Lys

45

Arg

Ser

Thr

Thr

Val

Leu

Pro

45

Ser

Thr

Cys

Leu

Leu

Val

Pro

45

Ala

Ser

Tyr

Arg

30

Leu

Phe

Leu

Thr

Thr

Leu

30

Gly

Gly

Leu

Gln

Glu
110

Ser

Ser

30

Arg

Arg

Ser

Thr

Thr

Leu

Ser

Gln

Pro
95

Pro

15

His

Gln

Val

Lys

Gln

95

Ile

Pro

15

Ser

Leu

Phe

Leu

Thr
95

Ile

Gly

Pro

80

Pro

Gly

Ser

Ser

Pro

Ile

80

His

Lys

Gly

Ser

Leu

Ser

Glu

80

Pro
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-continued

122

100

<210> SEQ ID NO 138

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Ala

1

Ser

Phe

Gly

Leu

65

Tyr

Lys

Pro

Lys

145

Tyr

Glu

Lys

Gln

225

Leu

Pro

Asn

Leu

305

Gln

Ser

Thr

Pro

Val

50

Ser

Ile

Val

Ala

Pro

130

Val

Val

Gln

Gln

Ala

210

Pro

Thr

Ser

Tyr

Tyr

290

Phe

Lys

Thr

Ser

Glu

35

His

Ser

Cys

Glu

Pro

115

Lys

Val

Asp

Tyr

Asp

195

Leu

Arg

Lys

Asp

Lys

275

Ser

Ser

Ser

Lys

Gly

20

Pro

Thr

Val

Asn

Pro

100

Glu

Asp

Asp

Gly

Asn

180

Trp

Pro

Glu

Asn

Ile

260

Thr

Lys

Cys

Leu

330

Homo sapiens

138

Gly

5

Gly

Val

Phe

Val

Val

85

Lys

Leu

Thr

Val

Val

165

Ser

Leu

Ala

Pro

Gln

245

Ala

Thr

Leu

Ser

Ser
325

<210> SEQ ID NO 139

<211> LENGTH:

<212> TYPE:
<213> ORGANISM: Homo sapiens

PRT

109

Pro

Thr

Thr

Pro

Thr

70

Asn

Ser

Leu

Leu

Ser

150

Glu

Thr

Asn

Pro

Gln

230

Val

Val

Pro

Thr

Val
310

Leu

Ser

Ala

Val

Ala

55

Val

His

Cys

Gly

Met

135

His

Val

Tyr

Gly

Ile

215

Val

Ser

Glu

Pro

Val
295

Met

Ser

Val

Ala

Ser

40

Val

Pro

Lys

Asp

Gly

120

Ile

Glu

His

Arg

Lys

200

Glu

Tyr

Leu

Trp

Val

280

Asp

His

Pro

105

Phe

Leu

25

Trp

Leu

Ser

Pro

Lys

105

Pro

Ser

Asp

Asn

Val

185

Glu

Lys

Thr

Thr

Glu

265

Leu

Lys

Glu

Gly

Pro

10

Gly

Asn

Gln

Ser

Ser

90

Thr

Ser

Arg

Pro

Ala

170

Val

Tyr

Thr

Leu

Cys

250

Ser

Asp

Ser

Ala

Lys
330

Leu

Cys

Ser

Ser

Ser

75

Asn

His

Val

Thr

Glu

155

Lys

Ser

Lys

Ile

Pro

235

Leu

Asn

Ser

Arg

Leu
315

Ala

Leu

Gly

Ser

60

Leu

Thr

Thr

Phe

Pro

140

Val

Thr

Val

Cys

Ser

220

Pro

Val

Gly

Asp

Trp

300

His

Pro

Val

Ala

45

Gly

Gly

Lys

Cys

Leu

125

Glu

Lys

Lys

Leu

Lys

205

Lys

Ser

Lys

Gln

Gly

285

Gln

Asn

110

Ser

Lys

30

Leu

Leu

Thr

Val

Pro

110

Phe

Val

Phe

Pro

Thr

190

Val

Ala

Arg

Gly

Pro

270

Ser

Gln

His

Ser

15

Asp

Thr

Tyr

Gln

Asp

95

Pro

Pro

Thr

Asn

Arg

175

Val

Ser

Lys

Asp

Phe

255

Glu

Phe

Gly

Tyr

Lys

Tyr

Ser

Ser

Thr

80

Lys

Cys

Pro

Cys

Trp

160

Glu

Leu

Asn

Gly

Glu

240

Tyr

Asn

Phe

Asn

Thr
320
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124

-continued

<400> SEQUENCE: 139

Thr Val Leu Gly Gln Ala Ala Ser Val Thr

1

Pro
10

Pro Lys

Glu
20

Glu Gln Ala Asn Ala Thr Leu

25

Pro Ser Ser Leu Lys

Ile Phe Ala

40

Ser Asp Pro Val Thr Val Ala

35

Tyr Gly Trp

45

Val Ala Val Glu Thr Thr Thr

60

Ser Ser Pro Lys Gly Pro

Ala
70

Ala Leu Ser Leu

75

Ser Asn Asn Ser Ser

65

Lys Tyr Tyr

Gln His Ser Ser Gln Val Thr

85

Trp Lys Ser Arg Tyr Cys

90
Thr

Val Glu

100

Thr Val Ala Pro Thr Ser

105

Ser Lys Glu Cys

Leu

Val

30

Lys

Ser

Thr

His

Phe
15

Pro
Cys Leu
Gly Asp
Lys Gln

Glu
80

Pro

Glu
95

Gly

The invention claimed is:

1. An isolated nucleic acid encoding an antibody or anti-
gen-binding fragment thereof that binds to CD38, comprising
the nucleic acid sequences encoding the three variable heavy
chain complementarity determining regions (H-CDRs) and
the nucleic acid sequences encoding the three variable light-
chain complementarity determining regions (L-CDRs) in the
nucleic acid sequences encoding a variable heavy chain and a
variable light chain pair selected from:

(1) SEQ ID NO: 3 and 33;

(i1) SEQ ID NO: 5 and 35;

(iii) SEQ ID NO: 6 and 36;

(iv) SEQ ID NO: 7 and 37; and

(v) SEQ ID NO: 10 and 40.

2. The isolated nucleic acid of claim 1, comprising the
nucleic acid sequences encoding the three H-CDRs in SEQ
ID NO: 3, and the nucleic acid sequences encoding the three
L-CDRs in SEQ ID NO: 33.

3. The isolated nucleic acid of claim 1, comprising the
nucleic acid sequences encoding the three H-CDRs in SEQ
ID NO: 5, and the nucleic acid sequences encoding the three
L-CDRs in SEQ ID NO: 35.

4. The isolated nucleic acid of claim 1, comprising the
nucleic acid sequences encoding the three H-CDRs in SEQ
ID NO: 6, and the nucleic acid sequences encoding the three
L-CDRs in SEQ ID NO: 36.

5. The isolated nucleic acid of claim 1, comprising the
nucleic acid sequences encoding the three H-CDRs in SEQ
ID NO: 7, and the nucleic acid sequences encoding the three
L-CDRs in SEQ ID NO: 37.

6. The isolated nucleic acid of claim 1, comprising the
nucleic acid sequences encoding the three H-CDRs in SEQ
IDNO: 10, and the nucleic acid sequences encoding the three
L-CDRs in SEQ ID NO: 40.

7. The isolated nucleic acid of claim 1, comprising a
nucleic acid sequence encoding a variable heavy chain, said
nucleic acid sequence encoding the framework regions of the
variable heavy chain being at least 80% identical to SEQ ID
NO: 3,5, 6,7, or 10.

8. The isolated nucleic acid of claim 7, comprising a
nucleic acid sequence encoding a variable heavy chain, said
nucleic acid sequence encoding the framework regions of the
variable heavy chain being at least 90% identical to SEQ ID
NO: 3,5, 6,7, or 10.
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9. The isolated nucleic acid of claim 8, comprising SEQ ID
NO: 3,5, 6,7, or 10.

10. The isolated nucleic acid of claim 1, comprising a
nucleic acid sequence encoding a variable light chain, said
nucleic acid sequence encoding the framework regions of the
variable light chain being at least 80% identical to SEQ ID
NO: 33, 35, 36, 37, or 40.

11. The isolated nucleic acid of claim 10, comprising a
nucleic acid sequence encoding a variable light chain, said
nucleic acid sequence encoding the framework regions of the
variable light chain being at least 90% identical to SEQ ID
NO: 33, 35, 36, 37, or 40.

12. The isolated nucleic acid of claim 11, comprising SEQ
ID NO: 33, 35, 36, 37,0r 40.

13. The isolated nucleic acid of claim 4, comprising a
nucleic acid sequence encoding a variable heavy chain, said
nucleic acid sequence encoding the framework regions of the
variable heavy chain being at least 80% identical to SEQ ID
NO: 6.

14. The isolated nucleic acid of claim 13, comprising a
nucleic acid sequence encoding a variable heavy chain, said
nucleic acid sequence encoding the framework regions of the
variable heavy chain being at least 90% identical to SEQ 1D
NO: 6.

15. The isolated nucleic acid of claim 14, comprising SEQ
ID NO: 6.

16. The isolated nucleic acid of claim 5, comprising a
nucleic acid sequence encoding a variable heavy chain, said
nucleic acid sequence encoding the framework regions of the
variable heavy chain being at least 80% identical to SEQ ID
NO: 7.

17. The isolated nucleic acid of claim 16, comprising a
nucleic acid sequence encoding a variable heavy chain, said
nucleic acid sequence encoding the framework regions of the
variable heavy chain being at least 90% identical to SEQ 1D
NO: 7

18. The isolated nucleic acid of claim 17, comprising SEQ
ID NO: 7.

19. The isolated nucleic acid of claim 4, comprising a
nucleic acid sequence encoding a variable light chain, said
nucleic acid sequence encoding the framework regions of the
variable light chain being at least 80% identical to SEQ ID
NO: 36.

20. The isolated nucleic acid of claim 19, comprising a
nucleic acid sequence encoding a variable light chain, said



US 9,193,799 B2

125

nucleic acid sequence encoding the framework regions of the
variable light chain being at least 90% identical to SEQ ID
NO: 36.

21. The isolated nucleic acid of claim 20, comprising SEQ
ID NO: 36.

22. The isolated nucleic acid of claim 5, comprising a
nucleic acid sequence encoding a variable light chain, said
nucleic acid sequence encoding the framework regions of the
variable light chain being at least 80% identical to SEQ ID
NO: 37.

23. The isolated nucleic acid of claim 22, comprising a
nucleic acid sequence encoding a variable light chain, said
nucleic acid sequence encoding the framework regions of the
variable light chain being at least 90% identical to SEQ ID
NO: 37.

24. The isolated nucleic acid of claim 23, comprising SEQ
ID NO: 37.

25. The isolated nucleic acid of claim 1, comprising a
nucleic acid sequence pair encoding a heavy and light chain
pair, said nucleic acid sequence pair encoding the framework
regions of the heavy and light chain pair having at least 80%
identity to the pairs selected from: (i) SEQ ID NO: 3 and 33;
(i) SEQ ID NO: 5 and 35; (iii) SEQ ID NO: 6 and 36; (iv)
SEQ ID NO: 7 and 37; and (v) SEQ ID NO: 10 and 40.

26. The isolated nucleic acid of claim 1, comprising a
nucleic acid sequence pair encoding a heavy and light chain
pair, said nucleic acid sequence pair encoding the framework
regions of the heavy and light chain pair having at least 90%
identity to the pairs selected from: (i) SEQ ID NO: 3 and 33;
(i) SEQ ID NO: 5 and 35; (iii) SEQ ID NO: 6 and 36; (iv)
SEQ ID NO: 7 and 37; and (v) SEQ ID NO: 10 and 40.

27. The isolated nucleic acid of claim 1, comprising SEQ
ID NO: 3 and SEQ ID NO: 33.

28. The isolated nucleic acid of claim 1, comprising SEQ
ID NO: 5 and SEQ ID NO: 35.

29. The isolated nucleic acid of claim 25, comprising a
nucleic acid sequence encoding a heavy chain, said nucleic
acid sequence encoding the framework regions of the heavy
chain being at least 80% identical to SEQ ID NO: 6, and a
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nucleic acid sequence encoding a light chain, said nucleic
acid sequence encoding the framework regions of the light
chain being at least 80% identical to SEQ ID NO: 36.

30. The isolated nucleic acid of claim 26, comprising a
nucleic acid sequence encoding the heavy chain, said nucleic
acid sequence encoding the framework regions of the heavy
chain being at least 90% identical to SEQ ID NO: 6, and a
nucleic acid sequence encoding the light chain, said nucleic
acid sequence encoding the framework regions of the light
chain being at least 90% identical to SEQ ID NO: 36.

31. The isolated nucleic acid of claim 1, comprising SEQ
ID NO: 6 and SEQ ID NO: 36.

32. The isolated nucleic acid of claim 25, comprising a
nucleic acid sequence encoding the heavy chain, said nucleic
acid sequence encoding the framework regions of the heavy
chain being at least 80% identical to SEQ ID NO: 7, and a
nucleic acid sequence encoding the light chain, said nucleic
acid sequence encoding the framework regions of the light
chain being at least 80% identical to SEQ ID NO: 37.

33. The isolated nucleic acid of claim 26, comprising a
nucleic acid sequence encoding a heavy chain, said nucleic
acid sequence encoding the framework regions of the heavy
chain being at least 90% identical to SEQ ID NO:7, and a
nucleic acid sequence encoding a light chain, said nucleic
acid sequence encoding the framework regions of the light
chain being at least 90% identical to SEQ ID NO: 37.

34. The isolated nucleic acid of claim 1, comprising SEQ
ID NO: 7 and SEQ ID NO: 37.

35. The isolated nucleic acid of claim 1, comprising SEQ
ID NO: 10 and SEQ ID NO: 40.

36. The isolated nucleic acid of claim 1, encoding an scFv,
Fab or F(ab), fragment.

37. The isolated nucleic acid of claim 1, encoding an IgG.

38. The isolated nucleic acid of claim 37, encoding IgGl.

39. A vector comprising the isolated nucleic acid of claim
1.

40. A cultured cell, comprising the vector of claim 39.
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